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HIGH FREQUENCY 
PREHEATING 
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@ This message has one idea...to emphasize wartime 

progress in molding methods which enlarge the 

field for Durez compounds. In the post-war period, 

high frequency preheating, along with many other 

new developments, will provide your custom molder 

with the means for making his service even more 
appealing than ever before. 


The use of high frequency preheating 
in the molding of phenolic materials 
has opened up a completely new field 
especially in heavy duty materials that 
is a natural for Durez compounds. The 
principal advantages of this method 
consist of (1) a reduction in the mold- 
ing time cycle and (2) a better molded 
product with greater density, improved 
electrical properties and a more uni- 
form cure. 


The illustration at left serves as an ex- 
cellent example of the successful ap- 
plication of high frequency preheating 
in the production of a molded plastic 
part. The item pictured is a terminal 
board for military use which was mold- 
ed from a preform of high-impact 
macerated-fabric-type Durez phenolic 


molding compound. 


The basic operation of all high fre- 
quency preheating is shown in the 
simple diagram at right (notice the 
preform in posit... between the high 
frequency electrodes). Since the pre- 
form is never a perfect non-conductor, 
some leakage takes place through it. 
This leakage current manifests itself 
in the form of heat and thus the pre- 
heating of the preform takes place 
quickly and thoroughly. This method 
of preheating is particularly valuable 
when the preforms are of unusually 
thick, heavy duty material. 


The use of high frequency preheating 
in the molding of plastics is still in the 
process of development and therefore 
is extremely limited at the present time 
However, the fact that its usage re- 
sults in a reduction of the molding 
time cycle and a better product, seems 
to indicate that it can be viewed as 


one of tomorrow’s certainties. 


This is but one of many developments 
in which Durez phenolics fill the bill. 
Because of their excellent dielectric 
properties, inertness to solvents, resist- 
ance to impact, high heat, climatic 
changes, mild acids and alkalies, Durez 
versatile phenolics have found a place 


in practically all fields of industry. 


Perhaps there is some question in your 
mind about the inclusion of plastics in 
your post-war plans. Why not get a 
competent answer to that question 
now? Our staff would welcome the 
opportunity to discuss any plastic ma- 
terial problem with you. Durez Plastics 
& Chemicals, Inc., 59 Walck Road, 
North Tonawanda, N. Y 
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Modern Plastics recognizes that today’s 
plastics students will be tomorrow's plostics 
engineers, technicians, executives, purchas- 
ing agents. The seeds of plastics guidance 
which the magazine now sows will reach the 
harvest stage when these young men toke 
their places in the field. 


Modern Plastics Magazine is proud of that 
portion of its circulation which goes to col- 
leges and universities—proud of the important 
reference value attached to the publication by 
hundreds of America’s leading institutions. 


| One college, in outlining its course . . . 
“Plastics for Industrial Use”. . . lists 
Modern Plastics as an important reference 
book — describes it as follows . . . “Modern 
Plastics". . .“Excellent, up-to-date treat- 
ment. Deals with all phases of the 
plastics field. Many illustrations in 
color. As necessary as a text book.” 


Advertisers with eyes upon the future of the plastics 
industry will do well to cultivate this young blood 
sector of Modern Plastics virile A.B.C. circulation 
in addition to taking full advantage of Modern 
Plastics complete coverage of the plastics 
industry and plastics users. 





CATALIN CORPORATION 


announces 


“CATAPAK 


A new, low-cost, high-impact compression 
molding compound! 


CATAPAK . . . a superior, new shock-resistant thermo- 
setting molding compound, already in large scale 
production . . . is the result of a long range labora- 
tory project carried forward by the combined research 
staffs of the Catalin Corporation and the Marathon 
Corporation. 


This new low-cost material, formulated with lignin, 
the waste sulphite liquor in the manufacture of paper 
pulp, offers special advantages to compression 
molders for immediate and postwar applications. 


Inquiries on data, prices and samples are invited! 


CATALIN CORPORATION 
ONE PARK AVENUE, NEW YORK 16, N. Y. 
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Gen grommets produced on 30-second cycle by injection molding 


Those 48 GEON elastic grommets in the picture were 
produced in just Salf a minute, in an 8-ounce, 48-cavity 
injection molding machine. This high rate is typical of 
the many advantages offered by GEON, the new group of 
vinyl resins and plastics. But it is only ove advantage. 
From GEON may be made a wide variety of thermo- 
plastics with many new characteristics in innumerable 
combinations. GEON may be compression or injection 
molded, extruded, cast into sheet or film—usually on 
standard machinery. 
Here are some of the properties of GEON which may be 


had in a wide variety of combinations: 


Flexible, waterproof, light weight, high tensile 


Geon 


Vinyl Reaina 8 Plastics 








strength, easily embossed, wide range of colors and 
luster, and transparent, electrical insulation, odorless, 
wide hardness range. 


Resistance to 


Acids Chemicals Air Mildew Abrasion 
Alkalies Foods Aging Cold Sticking 
Light Flame Heat 


Properly blended with certain synthetic rubbers GEON 
products take on an entirely new set of characteristics. 

Although GEON is currently available to industrial 
users, subject to allocation under General Preference 
Order M-10, limited quantities can be had for experiment. 
And our development staff and laboratory facilities are 
available to help you with specific problems or applica- 
tions. Just write Department I-4, Chemical Division, 
The B. F. Goodrich Company, Rose Building, E. Ninth 
and Prospect, Cleveland 15, Ohio. 


CHEMICAL DIVISION 


THE B. F. GOODRICH COMPANY 


ROSE BUILDING, E. NINTH & PROSPECT, CLEVELAND 15, OHIO 
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_— dangers of damage from 
moisture and corrosion are 
minimized when INSUROK is 
used. And, in addition, it has the 
stamina to absorb shock and to 
stand up under rough handling. 

It is not strange, therefore, that 
both Molded and Laminated 
INSUROK are being widely used 
in war products—are being speci- 
fied for use in many types of prod- 
ucts for tomorrow. 

There are many grades and types 


and temperature conditions. Be sure to 
get the facts about this and other charac- 
teristics which are causing INSUROK to 
Precision Plastics be specified for so many types of products. 














HAS LOW MOISTURE ABSORPTION” 





of Laminated and Molded INSU- 
ROK, with a wide range of chem- 
ical, electrical and mechanical 
characteristics. One or more types 
of INSUROK will meet practically 
every requirement. 

Richardson Plasticians have had 
years of experience in working with 
designers and manufacturers. They 
will be glad to help you determine 
the grade best suited to your needs. 
Write for complete engineering in- 
formation today. 





Every day, parts and products made of 
Laminated or Molded INSUROK are 
successfully meeting all kinds of moisture 




























































A NEW PLASTIC BY DU PONT 


In polythene, Du Pont introduced to this country 
a plastic remarkable in its electrical properties, 
low water absorption, resistance to solvents, im- 
pact resistance over a wide range of temperatures, 
low temperature flexibility without plasticizer and 
low specific gravity. 

Du Pont research has further developed and 
improved polythene for wire and cable covering. 
Polythene is being used in the field of insulation 
for high-frequency cable; and on military com- 
munications wire, where the electrical properties 
of polythene lengthen the talking range, and its 
light weight is advantageous for carrying long 
coils of wire. 





The ease of molding and extrusion of polythene 
ia and its excellent physical properties offer broad 
possibilities in military and postwar applications: 
in the aircraft industry for wire insulation and 
other uses, in refrigeration for parts and thermal 
insulation, in the chemical field for tubing, gas- 
kets and protective coatings, and in packaging 
for closures and container purposes. 

On proper application, polythene can be se- 
cured for experimental purposes in five-pound 
quantities according to WPB Order M-348. Write 
for polythene properties chart and other data to 
E. I. Du Pont de Nemours & Co. (Inc.), Plastics 
Department, Arlington, New Jersey. 
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A COMPLETE SERVIC! 
FOR INJECTION MOLDIN( 





MAY BE OBTAINED 


—— 


Reed-Prentice offers the plastic injection 
molder a complete range of molding ma- 
chines — precision built — broad engineering 
experience, and a complete service which 
covers design, manufacture and test of molds. 


ES 
- . 





REED-PRENTICE Injection Molding Machine 
10H-220x. 10F-16 0x. 


REED-PRENTICE Injection Molding Machine 
10D-8 oz. 10D-6 oz. 10 A- 4 oz. 











NEW YORK OFFICE 


REED: PRENTICE CORP ser 


1213 W. 3rd St 


va chtncddens MASS... U.S.A. 
NED, 9 Cleveland 13, Ohio 


























OF COURSE you know how Lumarith 
molded plastics stand out for toughness, 
impact strength. You've worked with 
them, seen their innate ability to take 
a beating —and like it! 

Now take a look at the army message 
carrier with the Lumarith bumpers on 
each end shown below. It's heaved 
from a speeding plane—hurtles a couple 





WELL...TAKE ANOTHER LOOK! 


thousand feet to the hard, hard ground 
(maybe a rock). It lands with terrific 
impact. The streamer makes sure it 
lands on the Lumariih 

For this eye-opening performance, a 
Lumarith formulation more than met 
tough army specifications. How tough 
are your plastic requirements? Con 
cerned about flexural strength, mois 





ture-resistance, clear-through color 
and a dozen other “musts”? Why not 
onsult with our technical service 
now? Celanese Celluloid Corporation 
The First Name in Plastics, a division of 
the Celanese Corporation of 
17On, ha 


America, 180 Madison Av 
New York 16, N. Y 
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This army messoge-corrier has a light at each 
end protected by tough, transperent Lumarith 
caps threaded to the fibre cylinder. A twist of 
either cap contacts two pencil-type batteries 
which light the lamps. The carrier is then 
heaved from the airplane te the ground below. 
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POSTWAR WARNING 


Probably 

every postwar plan, 
program, or project, 
includes plastics... 

as if they were 

a magic cure-al! 

for any product 

behind the times 

and lacking in sales appeal. 
The answer may be 

“yes” or “no.” 

So increase your chance 

of getting the right answer 
by consulting 

the nation’s largest producer 
of injection-molded 


heavy section pieces. 





Porter-Cable’s 


WET OR DRY 
ABRASIVE BELT SURFACING 


The superiority of Porter-Cable’s Abrasive Belt Surfacing, wet 
or dry, for thermoplastics and some thermo-setting plastics, has 
been amply demonstrated. When used wet, the coolant is sprayed 
on the belt before and after cutting, keeping it free and clean. 
Since there is no heat, the grindings do not ‘‘weld”’ and load the 
belt. Even materials of low fusion point can be finished without 
distortion, discoloring, flow. 

The B6W Model, especially designed for curved or irregular 
work, features a flexible belt that follows contours and gets into 
places inaccessible to other tools. Most jobs can be handled 
freehand, or with simple fixtures, with a single pass, in a fraction 

of the time required by other methods-—-with very 
substantial savings in time and money—and WITH 


Model B-6, with either wet or dry belt SUPERIOR FINISH. 


Model AG- is a high- 
production machine for 
close-limit work. Easy 


for a free copy of our latest handbook, ‘‘A New Precision 
Machining Method.” It describes new and highly 
efficient ways of speeding flow of your product from 
the presses to the packing boxes. 


Model G-4, is es- 
pecially. useful in 
handling small 
parts, refinishing 
rejects or oversize 
parts, or taking off 
sprues and gates. 
Machine may be 
used with belt in 
horizontal position 


PORTER-CABLE MACHINE CO. 
1606-9 N. Salina St., 


Syracuse &, N. Y. 


Please send me a copy of ‘‘A New Precision Machining Method.” 


Name 


Company 


to use, it enables green 
and semi-skilled opera- 
tors to finish true flats 
to close limits of flat- 
ness and parallelism. 
Single pieces can be 
finished free-hand, or 
mounted in gang jigs 
for simultaneous finish- 
ing of several parts in 
one pass. 
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FIBERGLAS . . . is glass in the form 
of fine fibers or continuous filaments. These 
flexible fibers, twisted, into yarns and 
woven into fabrics, produce textile mate- 
rials in all the forms, weights and dimen- 
sions suitable for use as reinforcement in 
low-pressure plastic laminates. Samples and 
complete information on Fibergias Textiles 
gladly furnished on request. Fiberglas Cor- 
poration aoes not manufacture resins or 
finished laminates, but shall be pleased to 
direct you to sources of supply. 


FIBERGLAS 


*T. M. Reg, U.S. Pat. Of, 


MODERN PLASTICS 


»-higher.. higher.. HIGHER IMPACT STRENGTHS 


For their ingenuity in the rapid development of the new techniques 
of low-pressure laminating, the plastic manufacturers, designers and 
fabricators have earned the appreciation of industry. Now, their 
imaginations are at work on the postwar possibilities of integral, 
contoured laminated structures. 

For many of these uses they’re after higher and higher impact 
strengths in their laminates. And they’re reporting important ad- 
vances in this vital property through the use of Fiberglas* Cloth Re- 
inforcements in combination with appropriate resins. 

The individual fibers of Fiberglas have a specific tensile strength 
beyond that of steel. They have great flexibility and they stand high 
stresses without permanent deformation. These properties in combi 
nation give very high impact strength to laminates reinforced with 
Fiberglas yarns and fabrics. The Fiberglas filaments act as millions 
of powerful, flexible “muscles” which tend to distribute and absorb 
impact stresses. 

Recently, the U. S. Army Air Corps has permitted publication of 
some of the results of extensive investigations of Fiberglas-reinforced 
plastic laminates in aircraft construction. Reprints of published data 
forwarded on request . .. Owens-Corning Fiberglas Corp., 1876 Nicho- 
las Bldg., Toledo 1,0. In Canada, Fiberglas Canada, Ltd., Oshawa. Ont. 


-»--A BASIC 
MATERIAL 
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4 RES ESSSS* tubing, pipe and fittings are 
now used extensively, with outstanding success, to 
carry the energizing flow essential to war produc- 
tion. Because of their practical adaptability in a 
wide variety of applications, they will become in- 
creasingly popular for industrial, domestic and 
commercial uses in the peace to come. 


ASSESSES has successfully demonstrated 


its exceptional qualities under high bursting and 
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working pressures . 
and has also conclusively 
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Write on your letterhead f 


ripe 
Injectson Molded and Extruded 
Plastics Catalog Ill or for the 

* tubing and 
fittings circular. * Made of Saran 
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TUBING > 


ELMER E. MILLS CORPORATION 


Molders of Tenite, Lumarith, Plastacele, Fibestos, Lucite, Crystallite Polystyrene, Styron, 
Lustron, Loalin, Vinylite, Milis-Plastic, Saran and Other Thermoplastic Materials 


153 WEST HURON STREET, CHICAGO 











PIPE + FITTINGS 


proved its fine insulating properties, excellent cor- 
rosion resistance because it is unaffected by most 
chemicals, flexibility and ease of handling. In 
many cases these characteristics make it superior 
to the vital metals it has replaced. 


{MESES tubing is available in outside 
diameters of 4” through 3%” in a variety of wall 


thicknesses. Special sizes on request. 


linearised pipe can be obtained in outside 


diameters of 44” through 4 


10, ILLINOIS 
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CELLULOSE NITRATE 





RESILIENT... 


Nixon C/N (cellulose nitrate) is a tough, 















resilient plastics material which is dimensionally 
stable. Can be easily molded, shaped 
and machined. Ideal for table tennis balls, fountain 


pens, brush handles, toilet seats, instrument 


ei 


CELLULOSE 
NITRATE 


keys, optical frames and toys. 





NIXON NITRATION WORKS, Nixon, New Jersey C/A 


CELLULOSE 
ACETATE 
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NIXON PLASTICS Gi 


NORTHWEST PLASTICS INDUSTRIES ~- 921 Terminal Sales Building, Portland Oregon «+ 415 Fourth Cherry Building, Seattle, Washington 





HOBBS GLASS, LTD., Canadian Distributors - Quebec + Montreal +» Ottawa «+ Toronto « Hamilton « Brantford « London « Windsor « Winnipeg 


Moose Jaw + Saskatoon + Vancouver « Victoria 





MODERN PLASTICS 




















Ou artist can't draw the picture for you. But our 
engineers can demonstrate the principle to your com- 
plete satisfaction. For KYS-ITE is sensationally adapt- 
able. It fits to a “T” innumerable specifications hitherto 
unreconcilable. No other type of material gives you 
the unique properties combined in this remarkable 
plastic. Check the list and see if KYS-ITE isn't the 
answer to your problem, too! 


Preformed before curing, an even impregnation of 
phenolic resin on interlocking fibres results in great 
tensile and compressive strength with an impact 
strength 4 to 5 times that of ordinary plastics. 


Large hollow pieces, complicated pieces with projec- 
tions and depressions, large or small shapes with thin 
wall sections — all these and more, too, are molded 
successfully in KYS-ITE. 


Unusually durable and resistant to abrasion. Impervi- 
ous to mild alkali and acid solutions. 


Lustrous finish and beautiful colors are part of the 
material itself, hence KYS-ITE is permanently attrac- 
tive. A wipe and it's bright! 


KYS-ITE'S dielectric properties make it invaluable 
where safety is a factor. Also a non-conductor of 
heat. Non-resonant and non-reverberating. 


If your production program calls for 
any of these features you are cordially invited to bring 
your problems to the Keyes Service Department. Our 
engineers will tell you if the article you want can be 
molded of KYS-ITE. And if it can't be, we'll be glad 
to suggest the companies which seem most likely to 
be of help. Let us hear from you. 


These KYS-ITE articles indicate the range of pieces and articles we custom mold and deliver complete, ready for use. 
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Buy War Bonds—and Keep Them 
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highly versatile 


I019 PLYOPHEN 


Solves many production problems 

























Judging by reports from many different industries, 
here is a member of the Plyophen family of phenolic 
resins and varnishes that will be more widely used. 


This liquid Plyophen is water-dilutable to as much 
as 10 parts of water with one part of resin.. Its 
exceptional penetration makes it useful in the im- 
pregnation of wood, canvas, paper, asbestos and 
kindred substances to produce products such as 
water and chemical resistant laminates, compreg, 
impreg, etc. It is used as a first treatment on canvas 
or paper to produce a chemical resistant laminate. 
Incorporated with lignin it produces molding com- 
pounds of good water resistance. It is sprayed on 
heat insulation materials, such as rock wool and 
fibre glass, to keep them from packing. And these 
applications merely hint at its versatility. 


























exceptional penetration, plus good If you are now using a liquid resin in any mcm :fac- 
turing process, get acquainted with 5015 Plyophen. 
A letter direct to the Sales Department in Detroit 
gives it wide usefulness. will bring you full details and a working sample 


water and chemical resistance, 





*Remember—Your Salvage Program is Vital to Victory. 
WATCH FOR WASTE. Save more than before. 






REIGHHOLD CHEMICALS, INC. 


General Offices and Main Plant, Detroit 20, Michigan 
Other Plants: Breakiya, New York . Elizabeth, New Jersey : South San Francisco, California ( |ORE@ weer 


T 1 , Alab . Liverpool, England . Sydney, Australia Co i STRI 6 UTIO N | 


SYNTHETIC RESINS e¢ CHEMICAL COLORS . INDUSTRIAL PLASTICS s INDUSTRIAL CHEMICALS 








WORLD-WIDE | 
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ERIE RESISTOR CUSTOM MOLDED PLASTICS 


Injection Molding of Thermosetting and Thermoplastic Materials 
Extrusion Molding 


This Latest Edition of the Erie Plastics Bulletin Contains Information On 


e ENGINEERING AND PRODUCT DESIGN 
e FINISHED PRODUCTS —coloring, stamping and other finishing 


@ ADAPTABILITY —replacement for other materials 
Send For Your Copy—NOW 
Plastics Diuison 
ERIE RESISTOR CORP., ERIE, PA. 


Sea poloenenes LONDON, ENGLAND * *© TORONTO, CANADA 


+ * Do More Than Before --Buy EXTRA War Bonds * * 
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Pecause the word “Plastics” is so often associated with beauty and sales-appeal, 
we want to emphasize the fact that Riegel-X Plastic Laminates are primarily 
functional. Beauty is important but utility comes first today! 


This even goes beyond competition with the ordinary functional uses of other 
plastics and metals, because Riegel-X Plastic Laminates are distinctly new 


They have been tested, approved and put in use throughout the world in order 
to meet important technical requirements of our war effort — demands for 
greater light-weight strength, higher thermal insulation, increased dielectric 
properties, fire resistance, precise fabrication, and other basic qualities that 
Riegel-X Laminates possess. Many of your products may need these qualities 


For tomorrow’s use, progressive manufacturers are already working with these 
new functional materials for refrigerators, furniture, pre-fabricated homes, 
boats, pleasure planes and similar important products. 


Many other applications are still awaiting development. Find out now where 
Riegel-X Plastic Laminates fit into your post-war plans. Riegel Paper Corpora- 
tion, 342 Madison Avenue, New York 17, N. Y. 


RIEGEL-xX 


x A group of plain and impregnated base papers for x 
both fluid and direct pressure plastic laminates. 
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bor small “see-through” parts, too— 


LEXIGLAS 


Gunners on American bombers 
scan the skies through large 
PLEXIGLAS nose sections, gun 
turrets and cockpit canopies, as 
nearly everyone knows. 

But in aviation as well as 
other fields, this acrylic plastic has countless uses 
in small parts, too, where permanent transparency, 
light weight, toughness, strength and weather 
resistance are important factors. 


In every case, PLExicLas offers more than mere 
transparency. It combines clarity with eye appeal 
and sparkle, with reduced breakage in installation, 
shipment and service, with excellent electrical and 


thermal insulating properties. 


The advantages of PLEXIGLAS may very well sug- 
gest numerous applications of this crystal-clear 
plastic in your own production plans. For detailed 
information, direct from the pioneers and principal 
producers in the field of acrylic plastics, call or 
write the nearest Rohm & Haas office—Philadelphia, 
Los Angeles, Detroit, Chicago, Cleveland, New York. 
Canadian Distributor—Hobbs Glass Ltd., Montreal. 


Only ROHM & HAAS makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS 
AND MOLDING POWDERS* 


* Formerly CRYSTALITE Molding Powders 


ILLUSTRATIONS (Top to bottom): Bombardier’s panel for the 
Martin B-26, molded by Plastics Manufacturers, Inc.; motion pic- 
ture camera window for Republic P-47; fuel gauge molded by Detroit 
Macoid Corp. These parts are typical of many applications utilizing 
the transparency, strength, and weather resistance of PLEXIGLAS. 


PLEXIGLAS is the trade-mark, Reg. U.S. Pat. Cf, for the acrylic resin thermo- 
plastic sheets and molding powders manufactured by Rohm & Haas Company 


Represented by Cia Rohm y Haas. S.R.L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities. 


ROHM & HAAS COM PAN 


WASHINGTON SOUARE, PHilil {DELPHIA 5, ! 
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APemaitcmustelerdstaate 


engineers! 


The tens of thousands of men who sit at the drafting boards 
of industry have a big responsibility which they execute with 
skill and impartiality. Before the war these highly-trained 
men knew the value and dependability of Timken Tapered 
Roller Bearings. This was established through the out- 
standing record of The Timken Roller Bearing Company 
throughout industry, throughout the years, throughout the 
country. Today the technical and operating advantages of 
Timken Bearings are emphasized more than ever, for in 
the huge American war machine, millions upon millions 
of Timken Bearings have stood up beyond all expecta- 
tions. Design, metallurgy, research, resources and, above all, 
“know how” are the basic reasons for the ever-dependable 
performance of Timken Bearings. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 


Timken Bearings, Timken Alloy Steels and Tubing and 
Timken Removable Rock Bits 


TIMKEN 


TAPERED ROLLER BEARINGS 


BUY WAR BONDS 





Or, at least they should be! . . . Doing what? 
Hard Chrome Plating their dies! 

Like the theme of the old popular song 
hit that swayed us into selecting this title 
as our caption, plating puts dash and pep 
into a die —so that no matter how long it 
dances on the press, you can count upon 
rhythmic performance. 

While all this may sound like a frivolous 


[NDUSTRIAL 


“‘Armorplate for Industry” 


15 ROME STREET « NEWARK 5, NEW JERSEY 


play with words —the net result is still the 
same melody...industrial Hard Chromium’s 
plating methods enable dies to glide 
through their production paces—smoother— 
better—longer. 

You will be helping to swell the Industrial 
Hard Chromium chorus of satisfied custom- 


ers by “Doing It’, too! . . . The first step is 


Co. 


your inquiry! 











“FATHER OF ALL PLASTICS,” cellulose 
nitrate was discovered in 1868. Today this 
impact- 


ON THE “THUNDERBOLT,” rollers of acetate 
plastic pass the ammunition to the six wing- 
zuns. Material: Lumarith, Celanese Cellu- 
foid Corp. Molder- The Pyro Plastics Co. 


FOR IMPACT STRENGTH, the grip of the 
jungle fighter’s machete is made of tough 


cellulose acetate plastic, molded by the widely used wherever 


plastic is 
resistance is primary 


Cruver Manufacturing Company. 


CELLULOSE 


If your product calls for a plastic that can really 

take a beating—violent shock and impact, 

constant wear, even at extremes of tempera 

ture—remember that among all the charac- 

/ teristics of all the plastic s the toughness of the 
Cellulose plastics is outstanding. 

The inherent strength of the Cellulose plastics, caused by the 

long-chain cellulose mole¢ ule. makes cellulose compounds hard 

to chip or crack or shatter. This is true of hard molded plastics, 


film and foil, and coatings of cellulose-base lacquers. In Cellu- 


PLASTICS ARE TOUWGHAS 


lose Acetate, Cellulose Nitrate, or Ethyl Cellulose, you will find 
the toughness you need for your roduc t. coupled with other 
advantages which make the Cellulose plastics unique. 


Hercules does not make plastics, but as a leading producer of 
cellulose derivatives is working constantly to supply those who 
do make plastics with even better and more versatile base ma 
terials. The literature we have for you is based on our years of 
experience ein supplying cellulose materials of ex eptional uality. 
Address your letter to Cellulose Products, Department MP.94, 


Hercules Powder Company, Wilmington 99, Delaware 


FLEXIBLE - STABLE - TOUGH - LIGHTWEIGHT - CLEAR - ECONOMICAL 


WTO DISARM THE ENEMY! 
use the dummy pistols 
din combat training must 
ea terrific beating they 
molded of tough 
ulose acetate. 
der: Cruver 

0.) 


HERCULES 


CELLULOSE ACETATE 
CELLULOSE NITRATE 
ETHYL CELLULOSE 











FOR SALE 


od New concepts of beauty to defy the imagination . . . that’s Columbia's 
program for plastics when its creative skill and versatility are again 
applied to the arts of peace. Until then, remember... Columbia Plastics 
are blended of engineering knowledge, scientific research, design and 
production technique—seasoned with vision and ingenuity that makes 


plastic dreams come true. 


COLUMBIA ZZ. 















for 


MODERN 
SURGERY 


The cautery with transformer housing, cautery 


pistol and tips molded from #4 Special Formula 
Neillite and the specialist's headlight are only 
a few of the shapes that Watertown has molded 
for surgical and diagnostic equipment for 
National Electric Instrument Company. Plastics 
have proved their value in medical, surgical 
and hospital fields because of their clean fine 
surfaces, adaptability to existent designs and 
sterling performance. 

While the cautery uses one material, a Neillite 
especially developed for National Electric Instru- 
ment Company by Watertown engineers, the 







Instrument Compeny 





*Courtesy Nationa! Electrix 


headlight uses three different plastics, Neillite, 
ethyl cellulose and cellulose acetate. Many 
surgical instruments owe their fine precision and 
trustworthy performance to Watertown’s skill- 
ful mold making, molding and development of 
special basic materials to meet rigid specifica- 
tions devised by the manufacturer. 

Consult Watertown engineers for sound ad- 
vice on your plastics problems. 

The Watertown Manufacturing Company, 
1000 Echo Lake Road, Watertown, Connecticut. 
Branch office—Cleveland, Ohio. Sales offices— 
New York, Chicago, Detroit and Milwaukee. 





A NAME AS OLD AS THE PLASTICS INDUSTRY 
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The thirteenth in Aico's plastics applications series. 


A “plug” for plastics 


HIS plastic iron cord 
plug is in itself a 
“plug” for a wider use of 
plastics in similar or vary- 
ing applications. 
Twin halves — made in 


‘a 24-cavity mold for economical, large volume production 
—form the part, ready for easy assembly. It is ingeniously 
designed to hold interior mechanism firmly in place. 

Aico skills and 29 years of precision molding experience 


contributed to rapid, inexpensive production and fine 
performance of this plastic part. 
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PRECISION 
MOLDING 


29th Year 


AMERICAN INSULATOR CORPORATION, New Freedom, Pa. 
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DUTY oscillator tubes are a very desirable 


hucleus for every electronic RF heating generator. 


: q @ tubes should be specially designed to withstand the 
; widely varying conditions of load and frequency which 
encountered in the many specific applications of 


his equipment. 


United hos been the leading producer of such tubes 
for the most widespread field of RF heating—namely, 
> Diathermy. The fluctuating load conditions in this field 
. are extreme, and have necessitated endless study of 
tube design. This company therefore is a front line 


Pioneer in tubes for High Frequency electronic heating 


UNITED mercury rectifiers for the power supply are 
also well known.for their rugged design and depend 


able service life. 


The UNiTED tubes illustrated are all popular among 
"users of High Frequency heating equipment. Write for 
technical data and interchange information where it is 


desired to replace other makes of tubes. 


UNITED ELECTRONICS COMPANY 
NEWARK 2 EEO SESS «NEW JERSEY 


“= TRANSMITTING FUBES EXCLUSIVELY SINCE 1934 
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CHOICE OF 4 BASES 
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FLOATING is the only word to describe the effortless action 
of the Dazor Lamp. For a slight touch will float this light exactly 
where it’s needed, as easily as a man can move his arm. And it 
stays put without locking. Raise, lower, push, pull or turn the Dazor 
Floating Lamp — it remains firmly and automatically held in position. 
Thus localized lighting acquires new efficiency . . . increasing produc- 
tion, improving accuracy and safety, lowering costs. 


Each job presents a separate problem of 
illuminating the working area. With the 
Dazor Floating Lamp an employee gets 
lighting flexibility at the point of work. He 
can control intensity ...avoid reflected 
glare ... curtail eye-strain, fatigue and error. 
A single spring force acting through an 
ingenious linkage and arm parallelogram 
balances the lamp arm in any desired 
position. Both Fluorescent and Incandes- 
cent Dazor Lamps are available; 4 bases 
cover every type of machine fastening and 
portable plant use. 


Dezor Manufacturing Co. 





rLEvuorRescent e 





In thousands of industrial and govermental opera- 
tions, economical Dazor Floating Lamps are con- 
tributing to high productive capacity. They are 
distributed by electrical wholesalers, selected 
for ability to serve. Call your electrical whole- 
sale supplier or write us for 
the names of our distributors 
in your locality. Upon request 
for Booklet “P”’ we will also 
send a 16-page Illustrated 
Catalog describing Dazor 
models, features, applications. 





4467 Duncan Ave., St. Lovis 10, Mo. 
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Vinyl Coatings 
for Fabrics... 


ot ley 


RAINWEAR J/ PASS 


BABY PANTS 













QS 7 
¢ A 1. PROOF against . . . water, perspiration, stains, 
ee ee .< i . 
too = PP food elements, odors, mildew, dust, moths and 
_— >= w“ ind. 






S¥ 
BOWL COVERS and 





2. Highly resistant to acids, alkalis, oils, fats, alco- 






hols, salt water, light and gasoline. 
















FOOD BAGS 
3. Will not support combustion, 
4 > al 4. Superior wearing qualities and longer life. 

_ ai 
ia |? 5. Will not dry out, stick or crack. 
il ' 
1) . - 6. patti a tensile strength and re- SHOE QUARTER 
| f ~- LININGS 
1 > j 1 j . Odorless, tasteless and non-toxic. 
“oe a 8. Withstands constant flexing. 
GARMEt AGS 







9. Will not oxidize. 






. Can be heat-sealed. 
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Excellent draping qualities. 







. Wide variety of colors. i 
= 2 
WATERPROOFED APRONS 






. Easily embossed. 










. 
yo att . . 
* ah gover™ me . At the present moment, of course, CORDO Vinyl Coat- 
‘e rhe : ‘ . : . ; ; 
ert omy ape ed for ings are being applied chiefly to war items. Any immedi- 
yl ate civilian production is subject to WPB approval and 
$ ncoa ‘ : 
. en a GO. _ Double allocation of raw materials. 
follow ™ x aingle Tex +. Ram oat ani : 
ar . jared Men) yure O ». D-) The above, illustrated uses are but a few of the many 
Le ce Pac . Tex mr . ' ‘ ‘ 
oy Arex ' applications for CORDO Vinyl Coatings. Our research 





laboratories may be able to assist you with your present 
or post-war cloth coating problems, utilizing our existing 
formulas or developing new formulas for your specific 


requirements. 


CORDO 


CHEMICAL CORPORATION 


Fabric Coating Division 
34 Smith Street - Norwalk, Connecticut 


INDUSTRIAL COATINGS « FINISHES « INDUSTRIAL ADHESIVES 
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Whats that 
got lo do with 
OILSTONES? 


The answer: EVERYTHING! 


For only a properly sharpened knife can do 
such an expert job so easily and quickly. 


The same goes for machine cutters. To do 
the best work quickly, the edge must be an 
unbroken straight line; no saw teeth—no 
matter how microscopic—to bear the full 
load, break off, rub and generate heat. 


Hand stoning as your final sharpening opera- 
- tion most nearly produces that “unbroken 















straight line,” and India and Hard Arkansas 


Oilstones in hundreds of ingenious shapes 


and sizes, and at ridiculously low cost, are 
the unrivaled standards for such precision 


sharpening. 


Have one of our field men or your Industrial 
Distributor’s Representative show you the 
many special shapes and sizes to fit your 


own particular operations. 





Iu the Meantime 


THIS BOOKLET,“ Hand 
Stoned Cutting Tools,” 
will prove an eye-opener 
for everyone interested 
in tool improvement and 
conservation. How many 
copies can you use? 





BEHR-MANNING - TROY, \ ie 


Also Reliable Coated Abrasives Since 1872 
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FASTER MOLDING 


TRANSFER MOLDING overcomes one of the im- 


portant difficulties in handling thermosetting materials. 
lt speeds up the molding cycle by a measurable per- 


centage. Where the mold contains a large number of 
small cavities and thick cross sections, TRANSFER 
MOLDING gives speedy, sure cure. 











The latest step forward in speeding up the process is 
the utilization of electronic heating. This cuts even 
further the time necessary for a complete cure in the 


press. 


TRANSFER MOLDING 'S big contribution to plastics 
manufacture is the handling of thermosetting 


materials in a flowing state. Rapid molding 






cycles are just one of the advantages TRANS- 







FER MOLDING offers—just one of the rea- 






sons for its increasing adoption by plastics 





molders everywhere. 


SHAW INSULATOR CO. | 


———— ae 
IRVINGTON SHAW NEW JERSEY 
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THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 


There is a size and 


type LOUIS ALLIS 


electric motor for 
every industrial 
requirement. 























R.P.M. and H.P. alone won’t do! 


If you are planning a new product that will require 
a special electric motor in its construction, our 
engineering development department will welcome 
the opportunity of working with you. 


For over forty years we have been developing special 
motors for special jobs — and during the .ecent 
years many outstanding improvements in electric 
motor design, construction and performance have 
been created by us — motors that are playing an 
important role in helping win the war. 1 





Many of these new motor developments will be avail- . 
able for general industrial use after final victory. 


* * . 





Machinery designers no longer attempt to use a standard 
motor for a special job — it is much more economical 
and efficient to obtain a motor with exactly the electrical 
and mechanical characteristics required to perform a 
specific job than it is to try to doctor up a standard 
“shelf” motor to do the job. 


No matter what your electric motor requirements are — 
we will welcome the opportunity of serving you — your 
needs will receive our most prompt and careful attention 
in every way. 


THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 















The Gaylord ‘‘Extra Margin of Safety’’ 
Was Never More Vital 


When boxes of military supplies are tossed 


ee ae ee overboard to float ashore with the tides, boxes 





. must be of the sturdiest construction to carry . 
pn o> ree their vital contents through safely. As the War 
CARTONS 
= Effort calls on Gaylord for more and more 
KRAFT PAPER BAGS AND SACKS boxes to deliver supplies to the fighting fronts, 
° Gaylord’s customers, too, are sharing in this ef- 
KRAFT WRAPPING PAPER . . . ° ese 
AND SPECIALTIES fort by accepting curtailments for civilian uses. 





BUY MORE WAR BONDS 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


New York e Chicago«San Francisco « Atlanta « New Orleans « Seattle e Tampa « Detroit « Portland 
Los Angeles « Indianapolis e Houston « Minneapolis « Dallas « Jersey City « Appleton « Oakland 
Memphis ¢ Fort Worth e Cincinnati « Oklahoma City « Greenville « Columbus « Jacksonville 
Des Moines ¢ Kansas City e Milwaukee e Bogalusa « Weslaco « St. Louis « Hamden « San Antonio 
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THERMOPLASTICS 


FABRICATED WITHOUT THREAD OR CEMENT 


HROUGH the use of electronic high frequency heating, 

thermoplastic materials can now be welded together more 
easily than by conventional sewing or cementing. The seams 
are as air tight and water tight as the material itself. The 
assembled product is liferally “in one 
piece.” No material need be added 
but can be used for decorative effects 
if desired. Send for more complete 
information. 


RICHARDSON-ALLEN 





MODEL 148 


RICHARDSON-ALLEN BONDING MACHINE 
Bonding speed 15 to 60 feet per minute. 


Heating rate and operating controlled by 


ae PLASTIC WELDER 


RICHARDSON-ALLEN CORP., 15 West 20th St., New York 11, N.Y. 











MANUFACTURING COMPANY 


CHICAGO 
2456 W. JACKSON BLVD. 
Seeley 1300 


WASHINGTON 


NEW YORK 
2 West 46rn Sr. Hore: WasnincrTon 
Met. 6-900, Ext. 650 


Wisconsin 7-8847 


SPECIALISTS IN CONVERTING PLASTICS TO Wap 


LEADERS N POST-WAR PLANNING, TOO 


PLASTICS AT HIS FINGERTIPS—The pilot 
and the co-pilot of today's heavy bombers 
have plastics indeed ‘‘at their fingertips’’. The 
horn button, the microphone and automatic pilot 
push plates provide fingertip control. More, 
the identification lettering and design are molded 
directly into each piece. They can never be 
rubbed off or obscured in any way, since the 
transparent plastic material provides its own 
protection for the design. 


The same molding process which makes these 
utilitarian pieces makes design integral for each 
piece, has been used to produce automotive 
ornaments, horn buttons, compacts, mirror and 
brush sets. Its possibilities are far-reaching. We 
urge you to explore them now to get ready for 
future applications. 





How to keep 


WHETHER YOU'RE HATCHING a new 
product or improving an old one, 
Continental's Plastics Division can 
help you get that product off to a 
fiving start. 

Our designers, engineers and re- 
search men have had long experi- 
ence in the dev clopment of plastic 
products.* They have worked 
closely with the leading manufac- 
turers of raw materials—have im- 
mediate access to all the latest de- 
velopments. And with equipment 
to produce by anv one of the mod. 


CONTINENTAL 


C. PLASTICS 


Saen, 


(Can you name the plastic parts that 
make up this “bird”? See chart below 


your product from laying an egg 


ern fabricating techniques—com- 
pression, injection, extrusion, lami- 
nation or sheet forming—you can 
be sure your product will be handled 
in the most efficient and economical 
“ ay . 
So, 


whatever your product prob- 
lem may be—one of beauty, dura- 
bility, lightness, toughness or any- 
thing else—come to Continental. 
You'll find an alert, progressive 
organization whose rule is to give 
sound, practical advice and assist- 
ance at all times. 


CAN COMPANY, INC. 


_ Sales Representatives in all 
Principal Cities 


e 
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(b) Distributor port 
(d) Flashlight 
De-icer fluid 


th) 


Wing tip—!amination; —compression 


Pitot tubes—lamination; cases— injection 
(f) 


hondles— injection 


Fairing —lamination; tank —lamination 


Refrigerator Door pulls—iniection 








*To give you the best in plastics service, Continental has 
acquired Reynolds Molded Plastics of Cambridge, Ohio. The 
facilities of this pioneer organization combined with Conti- 
nental’s extensive resources form a Plastics Division capable 
of designing, engineering and producing the widest range of 
plastic products for manufacturers and designers. 
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TEXTILE FABRICS 


FOR PLASTIC LAMINATES 


The 20 mills in the Deering Milliken 
group, with nearly a million spindles 
and 25,000 looms, produce a wide 
variety of cotton and synthetic fabrics. 
Our facilities and knowledge of textiles 


are at the service of the plastics industry. 
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DEERING MILLIKEN & COMPANY 


INCORPORATED 


240 CHURCH STREET, NEW YORK 13, N. Y. 


Chicago Soles Office: los Angeles Sales Office: 
300 West Adams Street 111 West Seventh Street 


Dallas Sales Office: 
503 Texas Bank Bidg. 



































OUT 


WITH A PULL OF 


1450 lbs. 
when mechanically anchored 


WITHSTANDING 
A PULL OF 


4000 Ibs. 
when metal rings are 
CORDO - BONDED 


to the wood 


















PLYWOOD 
16” THICK 


CORDO -BONDED J 
. oo 


metal 
reinforcing rings 


{ctual Photographs 


CORDO-BOND Adhesives are helping to solve 
present and post-war bonding problems for a wide 
variety of product applications and industrial uses. 

Perhaps we can be of help with your bonding 
problems. Please write, giving details for specific 
analysis—or request Catalogue outlining CORDO- 
BOND Adhesives, uses, characteristics, bonding 


processes. 


CORDO CHEMICAL CORPORATION 
34 Smith St., Norwalk, Conn. = 
INDUSTRIAL COATINGS «+ FINISHES 
INDUSTRIAL ADHESIVES 
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Chemaco thermoplastic molding materials are 
versatile — adaptable to definite specifications. 
Special formulations, tailored to meet your re- 
quirements, embrace a wide range of properties. 
Chemaco molding compounds are economical be- 
cause low specific gravities yield more pieces per 
pound and, being thermoplastic, rejects, sprues, 
gates, and waste can be reground and remolded. 


Chemaco Cellulose Acetate — for fine, lustrous 
finish, brilliant color range or crystal clarity, 
toughness, strength and resiliency. 


Chemaco Ethy! Cellulose — for high impact 
strength at low temperatures, toughness, dimen- 
sional stability, extraordinary dielectric strength, 





resistance to water. 


Chemaco Polystyrene — for high clarity, unlim 
ited color range, dimensional stability, resistance 
to chemicals, negligible water absorption and 
great dielectric strength. 


Chemaco Vinyl! Compounds — Both elastomeric 
and rigid — for insulation and resistance to 
weather, abrasion, aging, water and chemicals 
Non - flammable and self - extinguishing, these 
compounds are adapted to heavy industrial and 
consumer requirements. 


All Chemaco molding materials are ideally suitec 
to injection, compression, and extrusion molding 


Chemaco Corporation 


General Sales Office — Berkeley Heights, N. J., a subsidiary of Manufacturers Chemical Corporation. 
Branch Office — 1101. Hippodrome Bidg., Cleveland, O. 


MODERN PLASTICS 


Representatives — Machirery Sales Co., Los Angeles ® San Francisco 
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For the best in music, listen to the Voice of Firestone, Mon- 
day evenings over the entire NBC coast-to-coast network. 





ANOTHER CONTRIBUTION TO A BETTER WAY OF LIFE b 
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—in a thousand ways 


If you're thinking of color for your post-war product, 
write down that word VELON, in capital letters 

If you re thinking of durability beyond all known stand- 
ards of wear, write it once more; the name is Velon 

If you are thinking of beauty that is virtually indestructi- 
ble, that can always be restored to its original freshness 
with a mere wipe of a damp cloth, write it still again 
Velon, Firestone’s new wonder material. 

It will be made to your specifications in the brightest, 
or deepest and richest tones. In an infinite variety of forms, 
and in any conceivable pattern. Just let your imagination 
go; Velon will match it to the letter! 

With Velon there is no such thing as an impractical 
color. It is stainless, highly resistant to acids, alkalis, nearly 
100% non-absorbent, non-inflammable, non-fading 

All Velon now made goes to war, But postwar America 
will be brightened in a million places, a thousand ways. 
Including your product ? Make a memo of that name: Velon! 


restone 
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*#TRADE MARK ® Pronounced VEL-LON 











How full is “FULL RESPONSIBILITY” in Plastics? 





It even includes production of your 
inserts, here at Kurz-Kasch! 


Because delayed deliveries on in- 
serts—or a slip on tolerances—can 
snarl up the most carefully planned 
delivery schedule, we’ve'set up a com- 
plete shop for insert production in 


for your plastic application from 
design to delivery. 

Lay your postwar plastics problems 
on the Kurz-Kasch Round Table now 
for difficult plastics parts precisely 


‘ produced—on schedule—at a fair 


price—when you'll need them. 













our plant. : 
One of the largest, best-equipped exclusive custom molding 


plants in the country—staffed by veterans of the plastics industry. 

™ At the Kurz-Kasch Round Table, experts in every phase of 
. plastics production solve your engineering and production prob- 
lems first—can help now with the applications you'll need soon. 


This shop is equipped to work zinc, 
monel metal, berrylium copper, alu- 
minum, stainless steel, brass, chro- 
mium, steel and other materials—by 
stamping, screw machine work, drill- 
ing, tapping, reaming or whatever. 
Special finishing by dipping, plating, 
or pickling can be furnished. 


By producing inserts under the 
same precision standards that have al- 
ways applied to mold-making, mold- 
ing finishing at Kurz-Kasch, we 
can literally accept full responsibility 





NOW'S THE TIME FOR AN EXTRA WAR BOND—TODAY 


URZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York © Chicago * Detroit ® Indianapolis * Los Angeles ® Dallas 
St. Lovis * Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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BAKELITE 


Where Wear and Abrasion Resistance COME FIRST! 


















To extend the knowledge of plastics —the supreme test of wear and abra- elated physical values in plastics. 
and their possibilities, Bakelite Cor- sion résistance—one mill has rolled If you have problems involving 
poration has published the third of a —- 35 times more tonnage on bearings of *\ wear and abrasion resistance of plas- 
series of booklets—“Hardness—Wear _—_ BAKELITE plastics than on any bedr- tics write for Booklet N-15, described 
and Abrasion Resistance.” Many case ings previously used. In another mill above. In addition, our Research and 
histories are given of Baketire and these bearings have run for a year, ) Development Laboratories are always 
VinyLiTE plastic products that havea — where former bearings had to be re- __ ready to assist in applying plastics to 
high degree of wear and abrasion re- _ placed monthly. essential applications. 
sistance. Among these examples, the The various types of Bakettre and 
use of industrial bearings molded from _—‘ Vinytre plastics that are outstanding, rene (BD) wane 
a BakevitTe low-friction (graphited) for wear and abrasien resistance are BAKELITE CORPORATION 
phenolic plastic is of special interest. | described clearly and concisely. This > alll . ) 
‘ : : Ss Unit of Union Carbide and Catbon Corporation 
Such bearings are designed for ser- booklet expfains why hardness must | : 7. 
: . . go East g2np Street « N@W VYorx 17, N. Y. 
vice ranging from the smallest rod __ be disass from wear and abra- 
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SWISS PATTERN FILES 








NICHOLSON FILES 


FOR Eeve€ére yY PURPOSE WADE IN U.S.A 





B. FAR the largest number of plastics finishing and fitting jobs in- 
volve filing. Because plastics constitute such a wide range of textures, 
densities and hardnesses, Nicholson has given much time to field 
and engineering-laboratory tests to determine The right file for 
the job. 

Shapes, cuts and individual file-tooth design are all important. 
Hard plastics call for files with high, thin-topped teeth — to keep 
on doing good cutting work as the teeth wear down. For soft, shreddy 
plastics, file-teeth gullets must be wider than usual -— to minimize 
clogging. 

Below is a typical assortment of shapes of Nicholson Files for 
plastics. These are in Swiss Pattern design, though many Nicholson 
Regular and several so-called Special Purpose files are practical for 
plastics work. 

Giving us a few details pertaining to your plastics filing problem 
will enable our engineers to name the file — and give your produc- 
tion heads suggestions in its application. Write us freely. And for 
the purchase of Nicholson or Black Diamond Files, contact your 
mill-supply house. 


FREE —48-PAGE BOOK, “FILE FILOSOPHY.” Illustrates and describes scores 
of files. Tells about file manufacture, file use, file care, file terminology. In- 
valuable to production and purchasing heads, foremen, tool-shop mechanics. 


NICHOLSON FILE CO., 44 ACORN ST., PROVIDENCE 1, R. 1., U. S.A. 


tian Canadian Plant. Port Hope, Ont 


I 




















oS 
U.S.A. 


































pl. 














PRICE, Chicago 


$4122° 


(Without Plates) 


Electrically Heated 
Piates with Thermo- 
static Control, 
$125.00 Additional. 













MODEL NO. 644] 
4-Coiumn Design 
30-ton Capacity 








New / 


—this 30-ton Laboratory Press by ELMES 


QUICKLY PAYS FOR ITSELF ES 
IN TIME AND MONEY SAVED 


























= 
a With an Elmes laboratory press, you can pre-test new molds under actual 
oy production conditions... you can determine in advance just the right com- 
=n) bination of temperature, curing time, and pressure. Specimen testing can 
aa be done in a jiffy, research experimenting at your convenience . . . and, for 


short runs and small jobs, this versatile hand-operated hydraulic unit be- 
comes a welcome addition to your plant production equipment. 


Bs Select the size that suits your needs. Four-column Model No. 6441 
Ls (above) has plates ten inches square, guided at all four corners for added 
rigidity under eccentric loads. Like two-column Model No. 3429 (right), 
it has an adjustable head and 6” stroke. Either can be furnished without 
plates, or with steam-heated plates, or with plates heated electrically with 
thermostatic control. Similar Elmes presses also are made in larger sizes. 


For nearly a century, Elmes has built dependability and long-lasting 
durability into hydraulic equipment for every industrial service. Elmes MODEL 
Engineering Works of America Steel Foundries, 225 N. Morgan St., NO. 34279 
Chicago 7. Also manufactured in Canada. a, 


press with plates eight inches square. 
Price, Chicago, $168.00 (without 


HYDRAULIC plates). Electrically heated plates with 
thermostatic control, $55.00 add'l. 


METAL- WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 
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on toolroom and manufacturing operations. hey have 
a wide range of speeds and feeds, 
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h and rigidity for effective use © 
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TUNED TO TODAY’S PRODUCTION NEEDS 
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- RESINS ... Phenol-Furfural and Phenol-Formaldehyde 





Resins. Other synthetic resins of many types for all purposes, 
including low pressure molding. 


* MOLDING COMPOUNDS ... Complete line of 


Phenol-Furfural and Phenol-Formaldehyde molding powders. 


a 

CEMENTS ... Bonds of remarkable strength for metal, 
wood and thermoset plastics. Cold-setting boil-proof plywood 
and wood bonds. 


ADHESIVES ... Hot and cold-setting, for plywood, 
paper, glass, cloth and fibre; textile sizing and proofing; paper 
manufacturing, also, for wet strength and proofing purposes. 


* OIL SOLUBLE RESINS... For production of air- 


drying or baking varnishes, protective coatings, and finishes. 


* WATER SOLUBLE RESINS. ... For hot and cold 


molding, high and low pressure molding, and wet web impregnation. 


2 
NEW PROCESSES... Dry impregnation, nozzleless 


injection molding, continuous thermosetting injection molding. 
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OUR EXPERIENCE IS AVAILABLE TO YOU 


URITE PLASTICS 


INCORPORATED 







PHILADELPHIA 24, PA. 





FRANKFORD STATION P. O. 






REPRESENTATIVES LOCATED AT: 













3838 Santa Fe Ave., 1274 Folsam St., 67 Lexington Ave., 
Los Angeles 11, Cal. San Francisco 3, Col. Buffalo 9, N. Y. 


352 Plymouth Road, 245 W. Franklin St., 2711 Olive St. 4851S. St. Lovis Ave., 
Union, New Jersey Morrisville, Pa. St. Lovis 3, Mo. Chicago 32, lil. 
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WATERBURY PLASTICS 


When Louis Jacques Mande Daguerre of France perfected his photo 
graphic process in 1839, he little thought that it would lead to the de 
‘velopment of a great American industry. Yet, out of the need to protect 
the sensitive Daguerreotype from fading, composition cases of remark 


able beauty were created and that was the start of Plastic Molding in this 
country. 


In those pioneer days Waterbury Companies, Inc., then known as The 
Waterbury Button Company, made buttons, mirror frames, checkers 
and dominoes of plastic material. Later on they molded quantities of 
phonograph records. Since then, newer plastics have been developed 
and their use has expanded into hundreds of industries, and countless 
applications now enter into our daily lives. 


Today, Waterbury Companies, Inc., serves American industry with a 
wide variety of plastic products, as well as with metal parts, lighting fix- 
tures, buttons, toys and metal sundries. 


Manufacturers working with this versatile company enjoy the advantages 
and economies that come {rom having their metal and plastic parts 
made in one plant under one responsibility; molded together when re- 
quired, or assembled in complete units. 


Look to this progressive company for your plastic and metal needs: Six 
complete manufacturing divisions, three laboratories, experienced 
engineers, designers and technicians are ready to serve you. When 
writing address Dept. B. 


BUY MORE WAR BONDS— HASTEN VICTORY 





WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
WATERBURY, CONNECTICUT 


50 MODERN PLASTICS 
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How to Make the Best Use of Plastics in the Postwar Radio 


May se some day you will be molding full- 
size radio cabinets with mass-production speed 
and economy from plastics and high-strength 
fibres or from low pressure plastics laminates. 
There is no “‘maybe,” however, about the plas- 
tics applications charted below. These are all 
jobs plastics are ready to handle today, jobs for 
which plastics have proved their superiority in 


prewar models or in wartime service. 


Of course you can’t specify exactlyethe right 
plastic for a particular job from this chart alone, 
but notice one important fact: the chart includes 





virtually every basic type of plastic of interest to the 
radio designer... yet it covers only Monsanto Plastics! 


That gives you some indication of the breadth 
and versatility of the family of Monsanto Plas- 
tics. Ic also gives you one of the best reasons 
why it pays to include a Monsanto consultant 
in your planning sessions: he can give you disin- 
terested advice on the largest, most varied group of 


plastics supplied by any one manufacturer. For his 


field 2, Massachusetts. 











help on your problems, write: MONSANTO 
CHEMICAL COMPANY, Plastics Division, Spring- 








MONSANTO 











PLASTICS 


SERVING MHOUSTEY.. 


WHICH SERVES Manaine 






































T Pat Une aS atime: oe | y ™ 3 
ANTENNA ATTERY CASES CABINETS, COM FORMS CONNECTOR AND | CONTROL KNOBS 
INSULATOR . . TABLE MODEL TERMINAL STRIPS 
| >. | 
» i . 
| | ‘ 
| o in 
P : | 
= | 
Cerex « Lustron Cerex « Lustron Resinox molded Fibestos « Lustren 
Styramic Nitron Cerex af Resinox Resinox . Styramic Res nox laminates Resinox ' 
CRYSTALS DIALS ESCUTCHEONS GEARS GRILLS HEAD SETS | 
A 
‘ > 
y “ : 
' | 
| 
} ’ 
Fibestos ribestes printed scutes Fibestos + Lustror Resinox laminates Fit tos « Lustron Resinex 
Lustron— molded sceles Resinox 
HOUSINGS INDUCTANCE INSULATING PARTS INSULATOR MOLDED POWER PLUGS 
RELAY-SWITCH BEADS WASHER APA( RS IACKS 
CAPACITORS BUSHINC CONNECTORS 
« Re . Lust ct °F . Re aa 
. o a ‘ R« . 
KER >A AND-OF STATIC ELIMINATOR Ww CKE 
MBL ULATOR HOUSINGS NT 
~~ ‘ 
tn, 
Resinox bonded C . str tr 
; } a R L. Re ie 
MONSANTO PLASTICS FOR RADIO 
Tensile Impect Heat Dimensional Electrical Color Forms* Meiding** 
Strength Resistance Resistance Stability Insulation Range Supplied Methods 
CEREX good good to 230°F excellent excellent extensive MC teé 
FIBESTOS (cellulose acetates) . one excellent — fair to good good unlimited MC, S, RT LGeE 
LUSTRON (polystyrene) good good to 180°F excellent excellent unlimited MC LCe 
NITRON (cellulose nitrates) very good excellent to 140°F. good fair unlimited $, 2,7 ba wa 
RESIMENE . a a te very good to 210 — all but light- 
(melamine-t Idehydes 9 enaaiient good 380°F. excellent excellent nal wane MC, IR ah 
RESINOX a good to good to to 230 — good to darker colors . 
(ph i-tormaidehydes very good excellent 450°F. excellent excellent only MC, IR CT 
STYRAMIC HT “ : 
_ F. c 
(modified polystyrene) good good to 236 excellent the best unlimited mC LCe 
* MC iding compound S—sheets R—rods T—tubes IR—industrial resins ** |—injection C—compression E—extrusion T—transfer, form of compression 
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WHY BURDEN 


YOUR POST-WAR PRODUCT 
WITH NEEDLESS TAPPING COSTS! 








~-» USE 


Let the P-K Assembly Engineer show you how to take 
out tapping and put in PROFITS. The Short-cut fasten- 
ing method, with Parker-Kalon Self-tapping Screws, 
eliminates the tapping and tap expense of machine 
screw fastenings. On many jobs, this means savings in 
assembly time and labor of from 30% to 50%. 


You can make similar savings when you use P-K 
Screws to replace slow bolt-and-nut fastenings, trouble- 


TO HELP YOU PLAN POST- 
WAR ASSEMBLIES, Parker- 
Kalon has prepared a handy 
“Users’ Guide”, giving in- 
formation you need on all 
types of P-K Self-tapping 
Screws. It is arranged so you 
can find facts quickly, and 
made file size, with a hang- 
er for use as a wall chart. 
Write for your copy. Parker- 
Kalon Corp., 208 Varick St., 
New York 14, N. Y. 





bhott-liit Method / 


some inserts in plastics, riveting in hard-to-reach places. 
One operation makes a fastening with a P-K Screw. You 
just drive it into a plain, untapped hole. Truly a short- 
cut method! It makes a stronger fastening, too. 

Before your post-war assembly practices are set up, 
talk over your fastening problems with a P-K Assembl) 
Engineer. You'll find his recommendations unbiased. 
He'll suggest P-K Screws only when they will save time, 
lower costs, provide stronger fastenings. No matter what 
kind of plastics, or metal, you are working with, there’s 
a P-K Serew designed for the job, and you'll find you 
can adopt it to advantage in 7 out of 10 cases. 

No special tools or skilled help are required. You 


can switch to P-K Screws overnight. 


PARKER-KALON. 


SELF-TAPPING SCREWS 






















WE READ 
BETWEEN 


THE 
BLUEPRINT 
LINES 


from two angles. They can take the blueprint 
you supply, figure their methods, materials, 
costs and deliveries exactly as indicated. That 


is, they can read just the lines on the blueprints. 


AT GENERAL INDUSTRIES, we do more. Natu- 
rally, you know the functions of the plastic part 
better than we do, so we don’t attempt any 
major design changes. But we do know plastics, 
and from our wide experience can make sugges- 
tions which come from reading between the 


lines of the blueprint. 


QUITE OFTEN, our customers have found that 
our ideas result in a product improved in utility 
or appearance, delivered quicker and at a lower 


final cost. 


THIS METHOD calls for wide experience in the 
plastic industry. It requires a real knowledge of 
mold making and of the characteristics of the 


many different plastic compounds. And, of 


PLASTIC MOLDERS can look at a prospective job 








course, it must be backed up by modern equip- 


ment and operators who know their jobs. 


SO, when you are thinking of postwar plastic 
parts, we suggest that you ask us to “read be- 
tween the blueprint lines.” Right now, we’re 
100% on war work, but when that job is done, 
we'll have engineers and facilities to take on your 
peacetime plastic molding. We'd 


like to have you call on us. 





PNP ENERAL 


ww NDUSTRIES 
COMPANY 


MOLDED M® PLASTICS 


Molded Plastics Division «+ Elyria, Ohio 


Chicago: Phone Central 6431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 








SEPTEMBER * 1944 





Philadelphia: Phone Camden 2215 





Here, in one handy 5” x 7” book, is all you need 
te know about plastic-sawing as successfully done 
by users of all types of plastics in shapes, sheets, 
molds, bars, and tubes. 


Included are the types of machines and Simonds 
Saws for each job . . . methods of determining 
cutting speeds and feeds, saw-tooth spacing, blade 
diameter and thickness . . . projection of saw 


through cut. . . and a list of operating points to 
check for best results. Also, specifications of all 
Simonds Saws now available. Write today for as 
many copies as you need. And if you have a tough 
cutting problem, send a sample of your material, 
addressed to Simonds’ Plastic Service Laboratory. 
Branch Offices: 1350 Columbia Rd., Boston 27, Mass. + 127 S. 
Green St., Chicago 7, Ill. + 228 First Ave., San Francisco 5, Calif. « 


311 S. W. First Ave., Portland 4, Ore. + $20 First Ave. So., Seattle 4, 
Wash. « 31 W. Trent Ave., Spokane 8, Wash 


SHORTEN THE WARY 


PRODUCTION 
TOOLS FOR CUTTING 
METAL, WOOD, 
PAPER, PLASTICS 


MODERN PLASTICS 





Mr. Szantay and three associates, 

founded The Sinko Tool & Mfg. 
Co. 25 years ago. With bis guid- 
ance, the business bas grown and 
prospered. An expert tool designer, 
be was also a pioneer in molding 
thermoplastics. Today as the 
owner of the company, Mr. 
Szantay continues to supervise the 
management of the business. 





y) 





the change én name of one of America’s leading manufacturers of Injection Molded 
Plastic parts and products. The Sinko Tool & Manufacturing Company will 
hereafter be known as SANTAY CORPORATION. For many months, 1004 of 
our facilities have been operating three shifts a day, producing intricate Thermo- 
plastic Parts and Electro-Mechanical Assemblies for the Army and Navy. In- 
valuable knowledge and experience has been gained, which is bound to be 
reflected in the products we make in the future. Post-war planners are invited to 
consult with our master craftsmen on the simplest or most involved metal or 
thermoplastic part or product. 


SANTAY CORPORATION 


FORMERLY SINKO TOOL & MANUFACTURING CO, 


351-359 NORTH CRAWFORD AVENUE + CHICAGO 24, ILLINOIS 


INJECTION MOLDING AND METAL STAMPING ELECTRO-MECHANICAL 


ASSEMBLIES 
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ROTARY HEAD MILLER... pus cuerryine 
ATTACHMENT . . . SIMPLIFIES THIS “TRICKY” 
MILLING OPERATION 


The Milwaukee Rotary Head Miller equipped 
with a cherrying attachment made “short 
work” of the “tricky” milling required on this 


injection mold. It took just two hours to 


complete the job — far less time than by any 


other method known. 


The ‘cherrying attachment is an auxiliary 
rotary head, mounted at 90° to the head of 
the miller. It is used to mill circles and angles 
in a vertical plane. When used with rotary 
head motion, spherical and conical cavities can 
be accurately and rapidly milled — in almost 
all cases difficult operations become a com- 


paratively simple task. 


KEARNEY & TRECKER’S 
ROTARY HEAD MILLER 


The Most Versatile Machine Ever 
Designed for Mold and Die Work 


DIRECT... mills mold cavities in a transmits mathematical precision to § 
single set-up without the aid of tem- the work. ; 
plets or models. FAST .. . initial job preparation and § 
ACCURATE . . . chances for error set-up time is reduced to the mini- 
are eliminated because there is no mum, Accurate performance of the | 
change in set-up. Exact control of all machine saves operator’s time and 
combinations of cutting movements rapid production of intricate molds 
—possible only with this machine— and dies is the result. 

Write for Bulletin No, 1002C for complete information 

on the Milwaukee Rotary-Head Miller and the accurate 

and rapid production of all types of molds and dies. 
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Design for plastics by Martial & Scull, New York. 


. * 





LOOK AHEAD WITH 


DURA 


Fabricating 


for Plastic 


Postwar plans leap to the fore in this 
realistic design by Martial & Scull, 
prominent New York design consultants. 
Numerous acrylic windows enhance the 
riding pleasure of this two-tier modern 
chariot. Interiors: compartments, bed- 
rooms, or reclining chairs, made excit- 
ingly beautiful and restful with modern 
plastic appointments. 





Magnificently different — is this bus 
of tomorrow. Dura can help you solve 
tomorrow's problems today through 
its practical experience in fabricating 
plastics. Today's landing craft, planes, 
armored vehicles are carrying Dura’'s 
products far afield —a forerunner of 
Dura leadership in the world of 


tomorrow. 


Consult Dura first on your postwar plans. 





dura plastics, inc. 


1 west 34 street, new york I, nm. y. 


Custom fabricating specialists to the aviation, electronic and shipbuilding industries. 
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* LITTLE THINGS, TOO, Wave 


For example, the Gosport Helmet, used by the 
U. S. Navy provides an intra-plane communication 
system between instructor and trainee . . . a vitally 
important hook-up! Replacing sheet brass, the plastic 
parts which serve the speaking, hearing and 


connecting elements comprise a specially formed 
mouthpiece, a pair of ear terminals and a tube union. 
These were Sterling molded of acetate butyrate, by two 
completely automatic dies. The holes were cored 
without flash. No machining was required. All edges were 
smooth . . . the mouthpiece being desirably flexible, 
shape-retaining and superior to metal. * At Sterling 
much care is given to vital trifles. It's Sterling's way to 
mold them better in every way. Inquiries invited. 


STERLING PLASTICS CO. 


1140 COMMERCE AVENUE 
UNION «+ NEW JERSEY 





Here’s another Watson-Stillman contribution to better 
molding of plastic parts — an improved line of Horizontal 
Injection Molding Machines in 6 oz. to 24 oz. capacities. 
They are an entirely new design which *.. Seen developed 
and thoroughly tested in the Watson-Stiu.a.-a laboratories 
to provide higher plasticizing capacity at lower tempera- 
tures, and reduce pressure loss within the cylinder. The 
heating cylinder bracket design allows the choice of three 
or four cylinders for each machine. Changing the plastic 
in the cylinder may be done without removing the unit from 
the machine. Inclusion of zone heating control meets the 
requirements of a wide variety of materials. 

Large mold platens are bronze bushed and move on four 
strain rods thus assuring positive alignment of molds. Rod 
spacing allows ample room for large molds, attachment of 
auxiliary mold equipment, and accessibility in removing 
moldings. The base is welded steel, all platens are cast steel, 
and strain rods are forged steel of ample dimensions. Heat- 
ing cylinder and plunger are heat-treated alloy steel. Auto- 
matically controlled hydraulic clamping eliminates the 


DESIGNERS AND MANUFACTURERS OF HYDRAULIC 





Higher Plasticizing Capacities at Lower Temperatures 





necessity of adjustment for varying mold thicknesses. Defi- 
nite clamping capacity is assured by use of a holding pump 
whose pressure is adjustable over a wide range without any 
connections with the injection power unit. The double 
pumping unit, hydraulically controlled, is mounted on a 
base with the oil tank, and is easily removed for repair or 
servicing. 

The high speed of these machines recommends them for 
any plastic molding operations where rapid production of 
a variety of parts from different materials is planned. Ask 
for Bulletin 621-A containing complete specifications. The 
Watson-Stillman Co., Roselle, N. J. 


WATSON~ 
STILLMAN 





EQUIPMENT, FORGED STEEL FITTINGS, AND VALVES 


59 





SEPTEMBER * 1944 











THE BOSS TORE i 


—s 


DREWA BLA 
IS HAIR: 


WF 


UNTIL SOMEONE WISED HIM UP TO 









“A yf 


SCREW THAT UPS 


Lf 
(fj Mk " . 
LF. iN 


WY Wy 


» THE RECESSED HEAD 


SPEED AS MUCH AS 





3P 


Stymied because you've just got 
to boost assembly department out- 
put and you can’t hire more 
workers to do it? No need to be! 

You can boost output another 
way — by switching to Phillips Re- 
cessed Head Screws, They will in- 
crease driving speed as much as 50 
percent. They have done it for 
hundreds of plants! 

With Phillips Recessed Head 
Screws, your workers encounter 


none of the troubles that cause 
slow driving. Spiral and power 
driving can be used where speed 
tools have always been impractical. 
And, the work becomes so much 
easier that assemblers can main- 
tain a fast pace throughout a shift. 

Switch to Phillips Recessed Head 
Screws. You'll find they’ll give you 
faster driving, easier driving, 
greatly increased output. You'll 
also find they cost less to use! 


= PHILLIPS*<</SCREWS == 
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Owens-Corning Fiberglas Corporation re- 
quired a resin for its process of binding Fiberglas ‘“‘wools”’ into bats, 
blankets, sawable boards, curved pipe coverings, etc., that would permit 
precision control of the final resiliency or rigidity of each Fiberglas 
product. C,P.C. developed and supplies that resin. 











The plywood subsidiary of the world’s greatest lumber 
company, whose product has replaced other materials in scores of wartime uses —in 
manufacture of truck bodies, freight cars, assault boats, plane fuselages, military hous- 
ing, etc.—required a resin that would give new and greater strength to plywood, a 
more lasting bond under extreme conditions. C.P.C. developed and supplies that resin. 


| SED Camfield Manufacturing Company 


required a resin to so plasticize wood that it could be compressed to extreme high 
density, thus imparting strength far greater than ordinary plywood. To fortify 
it against appreciable change in dimension or absorption of moisture. Then—to 
produce these characteristics in the high degree called for in Army-Navy speci- 
fications. C.P.C. developed and supplies that resin. 








supplier of parts for carburetors used in bomber, fighter and transport 
ne motors, required a resin for bonding synthetic rubber diaphragms 
to metal rims, to speed assembling, cleaning and reassembling of car- 
buretors without damage to diaphragms. Only a resin resistant to im- 
mersion in gasoline, benzine and alcohol and—not acid activated— 


could be used. C.P.C. developed and supplies that resin. 


WHAT... Yrecifically 


DO YOU REQUIRE OF A RESIN? 


ECAUSE THE PHENOLS, aldehydes or ketones and DO YOU HAVE A RESIN PROBLEM? 
B catalysts from which phenolic resins are-obtained Draw freely upon the knowl- 
can be varied in an almost infinite number of combi- -y eA oe ak 
nations—to produce resin properties exactly fitted to with you on any resin prob- 
any one of a wide variety of special uses—C.P.C. lem; or discuss the ppssible 
Resins are developed only for specific applications— advantage of Using resin in 
tested on the job—then production-stabilized for uni- CENTRAL PROCESS any operation OF prOteas. 
form performance. 








































CORPORATION Write Central Process Corpore- 
tion, 1401 Circle Avenve, 


vee FOR « Specificity m RESINS Forest Park, lilinois. 
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if you cre a manufacturer whe dips, coats or 
impregnates, or uses adhesives or rubber-like 
materials, let us know your requirements. It is likely 
that we can develop for you a water dispersed 
elastomer or composition that will meet your 
specific needs for an economical rubber-like material. 








Dispersions Process, Inc. 


under management UNITED STATES RUBBER COMPANY 
symbolizing research and development 


in water ® dispersions 





1230 SIXTH AVENUE, NEW YORK 20, N.Y. 
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ORIGINATORS OF DRY PROCESS PLASTIC EXTRUSION 
% 





INVESTIGATE THIS VERSATILE DU PONT 


FLEXIBLE, 


HIGH TENSILE STRENGTH 


WATER-SOLUBLE 
RESIN 


_ WATER SOLUBILITY does away with the 
need for expensive organic solvents. 
Polyvinyl alcohol, supplied in the 
form of a fine powder, dissolves 
easily in hot or cold water, depend- 
ing on the type and grade. 


HIGH STRENGTH AND FLEXIBILITY are 
characteristics of this resin which 
are not often found in water-soluble 
products. Tensile strength and flex- 
ibility can be varied with plasticizers. 
RESISTANCE TO GREASES AND COMMON 
ORGANIC SOLVENTS permits use of 
Polyvinyl Alcohol plastics in appli- 
cations where many other high- 
strength plastics would be unsuitable. 


GAS imPeRViousNEsS of Polyviny! 
Alcohol should be of particular in- 


terest tomanufacturers of food pack - 


_—————— 


nm I. du Pont de Nemours & Co, (Ine.) 


Electrochemicals Department 
Wilmington 98, Delaware 


ages. PVA is highly impervious to 
air and most common gases except 
water vapor and ammonia. 


TASTELESS, ODORLESS, NON-TOXIC, un- 
modified Polyvinyl Alcohol has un- 
dergone tests which indicate it is 
non-toxic and is not irritating to 
the skin. 


ADHESIVES AND BINDERS which are 
strong and flexible can be made from 
PVA itself or by blending other 
products such as starch, casein, rub- 
ber, latex and protein. The remoist- 
enable adhesives are of particular 
interest because of their non-block- 
ing characteristics. 


EMULSIONS of a wide variety of ma- 
terials may be prepared with Poly- 


BUY WAR 


Please send me information on Poly vinyl Aleoh 


Name 
Th. —$—$—$—$——————S: 
rm ———————_—_—_———— 


City—P. O. Dist.—State 


ee 


PRODUCT 


vinyl Alcohol alone, orincombination 
with other emulsifying agents. PVA 
is effective over a wide pH range 
and in the presence of substantial 
amounts of electrolytes. 


MODIFICATIONS of its properties are 
possible with plasticizers, extenders, 
gelling agents, colors, flame-retard- 
ants, etc. 


GRADES OF AVAILABILITY— Several 
grades of Polyvinyl] Alcohol are avail- 
able, each with different physical 
and chemical properties, permitting 
a selection of the grade best suited 
to specific requirements. At present, 
salesof Polyvinyl! Alcoholare directed 
by W.P.B.allocation. Small amounts, 
however, are available for research 
work. For information, mail coupon. 


BONDS EVERY WEEK! 


ae DU PONT. 
_ ELECTROCHE 
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BETTER THINGS FOR BETTER LIVI 
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STOKES 50 ton 
Hydraulic 
Closure Press 


ANT threaded caps by the thousands per hour, at 
minimum cost? 
This machine will make them, entirely automatically — 


feeding ball preforms into the multiple cavity mold, clos- 
ing, curing, opening, unscrewing, ejecting and continuing 
the cycle without human attention. The machine requires 
only 7 seconds per cycle for all operations, exclusive of 
curing time. The time cycle is set to the split-second to 
make perfect caps every time. It can not vary, is inde- 
@ HIGH PRODUCTION pendent of human error. One man can attend a battery 
Thousands of Caps Per Hour of presses. 
There are many other economies available in this press. 


For instance, controlled closing speed is accurately timed 
© FULLY AUTOMATIC to the plasticizing action of the material. Surging and 


One man attends a battery flashing are avoided. 


of p A combination toggle-hydraulic action provides four-point 

support of the platen and assures parallel closing of molds 

@ COMPLETELY SELF-CONTAINED — thus a erase sig a assuring uniform parts 
Simple Installati requiring only tumbling for finishing. 

Write for further details about this and other revolutionary 

Stokes Automatic Closure Presses being readied for post- 


@® IDENTICAL PIECES war plastics production. 


Uniferm Spitt-Secend Timing. F. J. STOKES MACHINE CO. 
Human errors eliminated 5934 Tabor Road Philadelphia 20, Pa. 


FU Stokes Tw 

















Plastic Parts of Every Description 


Cr. Lows Prastic 


MOULDING COMPANY 


SAINT LOUIS 
MISSOURI 





<2) 


PIPE SARAN TUBING 


MOULDED PARTS 














PROPERTIES: 


A dark colored, hard, brittle, high melting 
(112 to 115C) resin that is saponifiable—gas- 
oline insoluble—soluble in aromatics—ther- 
moplastic—compatible with many molding 
compositions—has excellent electrical prop- 
erties—and under proper conditions will re- 
act with formaldehyde to form thermal 
setting resins. 


USES: 

Rubber compounding—floor tile mastics— 
electrical insulating compounds — thermo- 
plastic and thermo setting compounds—shel- 
lac substitutes— varnishes and lacquers — 
fiber board stiffener — emulsifier — specialty 
adhesives — plasticizer in masonry cement — 
thermoplastic binder—extender for phenolic 
resins—and many other uses which call for 
a dark colored resin. 


*Reg. U.S. Patent Office by Hercules Powder Co. 


AVAILABLE IN 
LUMP, FLAKE, POWDER, EMULSION FORM 


Vinsol Resih might well be the answer to a 
problem of yours. Send coupon below or write 


for full details and free sample 


Naval Stores Department 
HERCULES POWDER, COMPANY 


916 Market Street sok 


Wilmington 99, Delaware \ 


Please send me free sample and details on Vinsol Resin. 


Name 
Company 


Address 
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HYCON 


Hydraulic Units 


for 3000 p.s.i. 
Continuous Operation 


Complete Power Unit 


° 
3 HP MOTOR 
UNLOADING & RELIEF VALVE 
ACCUMULATOR 


PRESSURE METERING VALVE 





Pressure Switch - Magnetic Starter 
All units mounted on Reservoir Base 


Compact - Small 
For Machine Tools + Presses + Testing Equipment 


Specifications and Engineering Data on Reguest 
THE NEW WORK AIR BRAKE COMPANY 
thy o Liivition 
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420 Lexington Avenue, New York 17, N. Y. 
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—AND A B RA Ss RING but by no means o molder’s joy-ride. This 


switch body comprises a circular arrangement of 15 cylindrical contact points extendine 
y p 9 y i q 


vertically—a circular arrangement of 14 wire connection terminals extending horizon 
tally—1 brass bushing centrally positioned. The extremely high-impact-strength plastic 
material specified for molding this assembly in place and into one flawlessly formed 
unit contained large pieces of fabric in the formulation and, therefor, difficult to 
handle. By coupling the transfer method with experienced molding know-how, Con 
solidated successfully converted the blue print into the plastic part illustrated — with 
no distortion to the 30 inserts and with no material over-flow. Do you have like 


problems? We are at your service! Contact our home office or nearest branch 


+ 
C onsolidated OLED PRODUETS Ciapahition 


New York, 1790 Broadway + Bridgeport, Rocky Ridge Drive 


YOUR BLUE PRINT IN PLASTIC 
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COMMUNICATIONS: 
MUST NOT FAIL! 


in the cold of the North ... in the heat of the 
South ...in the humidity of the jungles... 
in the dryness of the desert! 
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‘War 
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BEACH OFFICER, WITH WALKIE-TALKIE RADIO, COORDINATES ATTACK DURING AFRICAN CAMPAIGN. 


CONTINENTAL-DIAMOND 


Electrical Insulating Materials are engineered to retain sta- 
bility from 70°F. below zero to 160°F. above zero. Bulletin 
GF gives complete technical data on all C-D products 
Dilecto — Dilectene—Vulcoid— Diamond Fibre—Celoron. 














THIS DILECTO 


part used in Signal Corps equip- 
ment is an intricate punching ... 


THIS DILECTENE 


engineered to stand up under part used in Military radio equip- 
severe mechanical stress 2s well ment has especially low loss ( 
as electrical and thermal ex- factor .. . and its electrical and 
tremes. mechanical properties are stable 


over a wide range of frequencies. 





DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
ST.44 West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 


3 . 
ey l Veczsstl noe FIBRE COMPANY 


- since 1I9II— NEWARK 28+ DELAWARE 








A GIRDLEF 


4 


—exclusive. . with Thermex h. fF 


PrRobucT 


The entire heating operation is under cover in the Thermex 
high frequency unit. The operator merely inserts preforms, 
and by closing the drawer. starts the high frequency power. 
The power shuts off automatically when heating is finished. 
Manual tuning is eliminated and red and green lights guide 
the operator. Nothing could be simpler! Thermex models 
specially designed for plastics — with 
totally enclosed heater compartment 
— are available in a complete range 
of capacities. All are fully portable 
and of rugged, heavy-duty construc- 
tion. Impressive pérformance data can 
be secured by writing The Girdler 
Corp., Thermex Div., Louisville 1, Ky. 








NO. 2 ROYLE PLASTICS INSULATING MACHINE 


“ANY INSULATION” WON’T DO WHEN 
YOU'RE FIGHTING A GLOBAL WAR... 


The long felt need for insulating materials 
possessing properties not found in rubber sky- 
rocketed as the war spread to all quarters of the 
globe. This was a need that had to be filled 
almost overnight. Delays meant the needless 
loss of precious lives — stymied campaigns — 


. prolonging the war. 


The ingenuity and experience of the chemical 
industry and wire processors had developed 
suitable materials for plastics insulation. John 


Royle & Sons—progressive pioneers since 1880 


JOHN ROYLE & SONS 


EXTRUSION MACHINES SINCE 


OF 





BUILDERS 








ILONEER 





in the manufacture of extrusion machinery— 
were called upon to produce the necessary 


equipment for processing plastics insulation. 


Today Royle Continuous Resin Insulating 
Machines are delivering plastics insulated wire 
in many of the nation's wire processing plants— 


“enough and on time.’ 


More general applications of the Royle 
Continuous Resin Insulating Machine are mani- 
festing themselves. The horizon is bright, but 


that must wait unti! the war has been won. 






PATERSON 






PATERSON 3, NEW JERSEY 
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The Pyro Plastics Company, Westfield, N. J., makes 
among other products this sturdy, durable two 
piece scoop used in chemical plants, bakeries, 
food products plants and other industries where 
bulk materials are measured out by hand. 


How to produce the desired smooth, high lustre 
surface? That was a problem. We'll let the Pyro 
management tell in its own words how this was 
done: 


S600 P, 


Injection molded from 
cellulose acetate 





“This plastic scoop has been highly polished by the 
Learok Compound which we have been using for the 
past four years and which we find highly satisfactory 
for polishing our plastic items. We have tried several 
other brands of compound and have not found one 
that would compare with Learok.”’ 


LEA technical men are in position to help others in 
the plastics field with recommendations for re- 
moving fins and rough edges and for imparting 
high lustre to surfaces. They have made a study 
of these problems for many years. They have 
many grades of abrading and buffing compositions 
from which to select. Write us if you are having 
finishing troubles. Send samples, if pos- 


sible. RRM 


THE LEA MANUFACTURING Co. 
Waterbury 86, Conn. 


Burring, Buffing and Polishing . . . Manufacturers and Specialists in the 
Development of Production Methods and Compositions 


9-LM-1 












ASSEMBLIES- 


Above is part of a transmission unit used to 
power revolving turrets in military aircraft. 
The view aptly illustrates what we mean by 
“engineered plastics.” The molded stator is 
metal plated, incorporating the best features 
of plastics and metals for the job at hand. We 
deliver the assembly complete with rotor and 
connections, ready for installation. 

Our design engineers and molders are fully 


. .. quotation from article 
in prominent plastics 
publication. 





THE SYMBOL OF 


ENGINEERING EXPERIENCE 
AND MOLDING SKILL 





experienced in the use of plastics with com- 


plementary metals. Working with combina- 
tions of these materials, we have developed 
some original techniques which have solved a 
number of product problems. 

If you are making war products that may 
be benefited through molded plastics, or if 
you are considering postwar applications, get 


in touch with us now. 


For handy and helpful facts on our plastics services, write for free Folder File MP 9. 


PLASTIC MANUFACTURERS 


INCORPORATED 
STAMFORD, CONNECTICUT 
DESIGN ENGINEERING « MOLD MAKING « INJECTION & TRANSFER MOLDING « COMPLETE ASSEMBLY 


Representatives: DETROIT 2—805-06 New Center Bldg. e NEW YORK |—19 West 34th St. «e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA—A. & M. Accessories Lid. 19 Melinda Street, Toronto; 744 West Hastings Street, Voncouver; 1405 Bishop Street, Montrea! 
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THE CARVER LAMINATING PRESS 








Vital operations are safeguarded in war plants and 
in government offices and bases, here and abroad, 
by use of tamper-proof identification cards and 
badges, produced on the Carver Laminating Press. 
These identification forms, containing individual 
photographs and personal data, are laminated be- 
tween sheets of cellulose acetate, with edges per- 
manently welded under heat and pressure. The 
cards, secure in their plastic sheath, cannot be alterca 
or removed. 


The Carver Laminating Press handles stacks of 6 
laminations at a time between 6x6 electrically heated 
platens. Each stack holds 12 cards, 24 or more 
badges, all cured in one heating and cooling cycle 
under pressure. In 3 models: No. 122 for 150 to 200 
cards per 8 hours; No. 124, 300 to 400; and No. 126 for 
600 to 800. Each handles twice as many badges in 
the same time. 


The Carver Laminating Press is available for prompt deliveries. 
Information on request. 








Distributors 
THE FOLMER GRAFLEX CORPORATION 
Rochester 8, N. Y. 





FRED S. CARVER 
HYDRAULIC EQUIPMENT 
343 HUDSON ST.,NEW YORK 14- 


We do not supply cards, badges or plastic ma- 
terials. These may be obtained through regular 
supply sources. 
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Boonton Molding Company's own production 
“The Shape of Things to Come" is not a movie 
like you have ever seen before. We waste no 


adjectives or any of your time in describing it. 


It is quite simply a movie about molding. We 
made it to prove a point—namely, that molding 
plastics is not a simple business. Incidentally, 
we also think we prove another point: that we 


know how to mold them. 


As far as we know, it is the first Kodachrome 
motion picture produced by a molder about 
molding. It has no love interest—no cow-boys 


or Indians. It is interesting, tho. People in and 


BOONTON MOLDING COMPANY 


Boonton 8-2020 


BOONTON 





out of the plastics industry have told us that they 
like it. 


opinion by requesting showings of the picture: 


More, they have demonstrated their 


Like everything else, there is a shortage of 
motion picture film, especially Kodachrome. 
Therefore, right now we only have a few prints so 
far and you may have to wait in line a bit before 
you can get the film. Since it doesn't cost you any- 
thing and since you might learn something from 
it, why not take a chance and ask us? Just write 
to our Film Booking Dept. (just goes to show how 
complicated the plastics business is getting when 


you have to put in a film booking department). 


NEW JERSEY -: Tel 










Tee Mold Shop... 







WHERE BETTER 
MOLDING 
BEGINS 





UBURN’S reputation as a molder begins with 

our Mold Making Department. We are proud 
of our ability to solve difficult and unusual design 
problems. This is the result of the skill of our 
engineers and mold makers. It is your guarantee of 
a properly molded job. 

Our investment in modern mold making equipment 
makes available for our customers the latest means 
for building accurate, precise molds. A plastic part 
can be no better than the mold which produces it. 

Yet, modern equipment and extensive facilities 
do not of themselves make superior molds. The 
combined ‘“‘know how’”’ of experienced engineers and 
skilled workers is necessary to build molds of 
outstanding merit. 


PLASTIC: PRODUCTS  €0e sec Vices 





Compression, Transfer, Injection Molding 
* * 

Extruded Viny! or Acetate Tubes and Shapes 
*** 

Cellulose Nitrate Rods, Sheets, Molded Parts 
** * 

Meld Engineering and Complete Mold Shop 
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AUBURN BUTTON WORKS 


1nNnNCORPORATE D 


FouNDED In 1876 auBuRn,Nn.y. 
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F-B PLASTICS 
MACHINERY 





Banbury Internal Mixers 
Roll Mills 


Converting, Mixing and 
Sheeting Rolls 


Calenders 

Extruding Machines 
Hydraulic Presses 
Hydraulic Accumulators 


Sheet Cutters or Planers 

















Ir has been designed co process plastics that require high temper- 
atures for converting and mixing. 







The rolls are chamber bored, and fitted with a special type of 
stuffing box to provide proper temperature control. The water- 
cooled journal boxes carrying the rolls are lubricated by a continu- 
ous circulating system which includes a cooler and strainer. 


To provide maximum strength, Meehanite, a processed iron having 
superior physical properties, is used for the housings, bedplate 
and bull gear. A patented shear pin safety device, fitted between 
the adjusting screws and front roll boxes, prevents breakage of 
housings and other parts in case of overloading. 


When the mill is to be used for stocks which are sensitive to con- 
tamination, the rolls can be chrome-plated and the adjustable 
guides and mill pan made of non-corroding metals. A special 
ratchet adjustment for raising the guides permits thorough clean- 
ing of the rolls as well as the guides themselves. 


These “designed-for-the-job” mills are available in a complete 
range of sizes, from 8” x 16" for the laboratory up to 28” x 84” 
heavy duty machines for factory production. Write for complete 
information. 


FARREL-BIRMINGHAM COMPANY, INC.,ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, Los Angeles 
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3 Reasons why : 
R.D.WOOD STEAM PLATENS 
ane troulle-free. .. 


This precision multiple-spindle drill press was design- 
ed specifically for steam platen construction. The 
plate shown is 50” wide, 28" long and 344” thick. 





1. UNIFORM HEAT DISTRIBUTION... 


holes are drilled on a special horizontal multiple-spindle drill press 
that insures straightness, accurate center line location and uni- 


form spacing. 


2. ACCURATELY-MACHINED SURFACES... 


plate thicknesses are uniform throughout the entire plate area. Sur- 
face can be finished as required from ordinary smooth tool finish to 
a highly polished surface. 


3. PERMANENTLY STEAM-TIGHT... 


welded plug construction eliminates the need for threaded joints. 
Prevents leakage under even the most severe operating conditions. 








If you have nee< for steam platens or hot plates of any size, shape 
or thickness, it will pay you to consult with R. D. WOOD engineers. 
Our facilities for and experience in steam platen construction covers 
the rubber, plastic, wallboard and many other fields. Write us today 
about your steam platen problems. 


HYDRAULIC PRESSES AND VALVES | . 3 ] WO} kl 400 CHESTNUT ST. 
FOR EVERY PURPOSE... : , Ze PHILADELPHIA 5, PA. 
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Amos does a complete job— and does it right. 
The right materials are used in the right places— 
the right plastics in combination with metal in- 
serts if required. Long-experienced engineers 
work out every detail. Models are made for ap- 
proval. Dies and fixtures are built for produc- 
tion—all in our own shops. Everything is checked 
carefully for size and fit and uniform quality of 
finished production. You'll appreciate our engi- 
neering service and our complete facilities for 
doing your job right. Just send us your drawings 
or write us what you have in mind now. 

AMOS MOLDED PLASTICS, EDINBURGH, INDIANA 


Division of Amos- Thompson Corporation 
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For Your 
Postwar Products 







General American engineers 


are ready now to consult 






with you—to plan new tank 






cars with every feature need 






ed to transport your products 






safely. Call or write our 






reneral offices — 135 South 
LaSalle St., Chicago 90, IIl. 






other hard-to-handle commodities. 


GENERAL AMERICAN TRANSPORTATION 


CORPORATION 


Builders and Operators of Specialized Railroad Freight Cars * Bulk Liquid Storage Terminals * Pressure Vessels and other 
Welded Equipment * Aerocoach Motor Coaches * Process Equipment of all kinds * Fruit and Vegetable Precooling Service 





W: hear a lot about miracle products that 


will come from industrial laboratories. 


One of them may be yours—presenting new 
problems in safe transportation—requiring cars 


with new linings or coatings unused today. 


General American will meet the challenge— 
just as we provide cars with special features to 


carry helium gas, muriatic acid, butane and 
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pAdaptability... 


Long years of experience have enabled The 
Chicago Screw Company to adapt itself to handle 
any of your screw machine products, including all 


secondary operations, regardless of size, shape or 
form, and in quantities of hundreds or millions. 

This adaptability has made The Chicago Screw 
Company the foremost producer of quality Brass 
and Steel Screw Machine Products for more than 
72 years...Remember “Chicago Screw” the next 


time you need precision screw machine products. 


THE CHICAGO SCREW CO. 


1026 So. Homan Avenue Chicago 24, Ill. 








Take a look at the mechanical drawing shown above. 
It will give you some inside information on the 
Lester vertical injection cylinder. 


This cylinder has a hollow plunger and a ring- 
shaped heating chamber, exposing almost double the 
usual amount of material to heat transfer, which 
occurs from the inside outward as well as from the 
outside in. Moreover, it is easier to heat a thin sec- 
tion than a thick one, and these factors combine to 
preheat and plasticize the material more evenly and 
thoroughly than conventional heating units. 


Therefore, when a shot is made, the properly plas- 
ticized material offers little friction resistance 
to the plunger stroke and is driven into the mold 
cavities without loss of applied pressure. 


Moldings thus produced are dense and homogeneous 






SHAPING 


BLUEPRINT for BETTER MOLDINGS 





throughout, with a structural stability which mini 
mizes cooling shrinkage and makes it possible to 
attain awd hold tolerances as fine as + .001. Their 
structural strength is greater than that of ordinary 
moldings, they are less likely to contain shrinkage 
strains caused by uneven: pressures in molecular 
structure, their surfaces are hard, smooth and free of 
weld marks, and they have a high resistance to ther 
mal shock. In applications where structural, tensile, 
compressive, impact, shear or flexural strength is 
a factor, they will actually and demonstrably out 


perform castings made on other molding machines 


But strength is only one requirement of a plastic 
molding; speed of production is important, too. Our 
October advertisement will tell how Lesters step up 


production rates; watch for it. 


gs OF TOMORROY, 


INJECTION 
«** Molding Machines 


National Distributors: LESTER-PHOENIX, INC. 
2711 CHURCH AVENUE «CLEVELAND 13,OHIO 

















AUTOMANC CONTROLS 


® Quality production requires close supervision, including the use of 
AUTOMATIC controls. Our war production work is good testimony 
of our ability to exceed prewar standards in postwar production. 


We can also handle production of small parts on AUTOMATIC 


MACHINES. Write us about your requirements. 


lulornational MO MMed Phastici, INC. 


4387 WEST 351TH STREET, CLEVELAND 
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*BENT METAL INSERTS: Unre- 

touched Searchray radiograph 

of a molded plastic assembly around 
reveals bent metal inserts. 


wa ® 


No Searchray (industrial \-ray) e¢ 
plants by detecting hidden faults in finishe 
In this way, Searchray protects quality, reduc 
formity and provides a check on ofea techniques. 
delivery of defective products to your customers. 
minimizing rejections, loss of time and labor. 
Shockproof, rayproof and completely self-contained, Sea 
the benefits of non-destructive fluoroscopic and radiographic * 
without the expense and inconvenience of a space-consuming, le 
Easily, safely operated by quickly trained factory personnel, it revé 
details hidden to the eye on most types of molded products. Voids, 
case hardening, shrinkage, the proper placement or absence of meta 
are quickly disclosed. When used as a guide to quality, Searchray sho 
incorrect molding temperature, pressure, cycle or formula through changes 
the internal characteristics of the molded pieces. 
Improve your competitive position by putting Searchray to work on the 
production line. Send the coupon below for free descriptive literature and 
complete information. 


NORELCO ELECTRONIC PRODUCTS also include X-ray Diffraction 
Apparatus; Medical X-ray Equipment, Tubes and Accessories; Electronic 
easuring Instruments; High Frequency Heating Equipment; Tungsten 
Molybdenum Products; Fine Wire: Diamond Dies. When in New 
sure to visit our Industrial Electronics Showroom. 





SEARCHER) 
automatic in of 
from any 110-volt, 50 
or radiogror 
Model 150 (150 kvp), is ideo! fe 


* radiographic inspection of large molding r aA 
y/ North American Philips Co., Inc. 
Ore CO 100 East 42nd Street, New York 17, N. Y. 
Gentlemen: 
Reg. U.S. Pet. Off. Kindly mail free copies of your booklets on Searchroy 
ELECTRONIC PRODUCTS by | Models 80 ond 150 to: 


Name senile 


NORTH AMERICAN PHILIPS COMPANY, INC. | —— 


Compeny_ 


a nore one sone uae New York 17, N. Y. 


meets! by Electrical Trading, Ud. Sun Life Bidg., Montreai, Centre 2; 
Philips Lomps, lid. Century House, Shoftesbury Avenve, London, W.C.2. 
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MAKALOT 


Thermosetting War Compounds 


for Dependability 


The Cam Snap Rotary Selector Switch, transfer molded by the 
PLAS-TEX CORPORATION of Los Angeles, Calif., of a MAKALOT 
Impact-resistant Phenolic molding material for the PAUL HENRY 
COMPANY. This is a new type switch for aircraft control. Operating 
by as little as a three-or-four degree motion of the cam, it is used for 
wing flap control, cowl flap control and other operations. Makalot 
impact-resistant material met the rigid specifications for this molding. 
The Cam switch must be extremely light—approx. three or four 
ounces at the most—and yet be strong to withstand severe functional 
tests. These tests include salt spray, contact life, mechanical 
durability and operations at high and low temperature. MAKALOT’s 
material gives excellent results. 





MAKALOT and Expert Molders Join Hands 


Molded by NEW PLASTICS CORPORATION of Hollywood, California, this 
Aircraft Assembly Part employed MAKALOT NO. 93-C Natural and was 
Transfer molded. It combines the excellent strength plus conformity to 
close dimensional tolerances, so necessary for this application! INVESTI- 
GATE THIS TYPICAL LIST OF MAKALOT PHENOLICS: 
Makalot #1040—-MFE. The #1 lowloss material. Superior molding charac- 
teristics 
Makalot 41163—-CFG. General purpose, unsurpassed in molding and 
final quality. 
Makalot #1912—Exceptionally long flow for transfer molding. 





roy 


















Makalot #1966—-Non-bleeding closure ma- 
terial. Brilliant finish, fast cure and im- 
proved unscrewing properties. 





The interesting Aircraft Assembly part depicted on the left was molded by 
WILLARD CROFUT COMPANY, Los Angeles, Calif. Molded from MAKALOT 
#93-C Natural, this piece is featured for its improved strength plus its adaptability 
for use with inserts. 


MAKALOT K.E.M.-developed to replace 
i E Mi critical Phenolics gives the Molder just what 
& - m he needs at this time. This less-critical mate- 


rial effects tremendous savings in Phenol and 
Formaldehyde for more critical WAR USES. K.E.M. LOOKS like Phenolics, 
MOLDS like Phenolics and has similar properties and generally will give com- 
parable results. INVESTIGATE this less-critical material for your less essential 
moldings. 
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262 WASHINGTON ST., BOSTON 9, MASS. 
Central States Representative: C. R. Olson, 1020 15th St., Rockford, Il. 
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Matching the sensational developments in Industry 
_ are the developments in the manufacture of 


fasteners... bolts...nuts...screws...rivets...inserts 


MADE BY NATIONAL SCREW... 
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Rigid inspection insures QUALITY 











Industry meets new and greater de- 
mands daily—many sensational de- 
velopments literally take place over- 
night. 

And the developments in manufac- 
ture of accurately made, dependable 
fasteners have met each industrial 
step forward, stride for stride. 

We here at The National Screw & 


Manufacturing Company have suc- 


cessfully made headed and threaded 
products for 55 years. They hold tight 
—rigid inspection insures quality. 

If you have an insert problem, give 
us the details... you'll get the full 
benefit of our years of fastening de- 


vice experience. 
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case for synthetic textiles 


Synthetic fibers are here to stay. Technological improvements may be expected and the postwar 
era will see a greatly increased production resulting in lower prices. Changes are occurring with 


such rapidity in the industry that the new developments of today are outmoded tomorrow 





HIS is Part I of a discussion of synthetic textiles 
and their place in the economic structure of the textil 
industry. Part I will cover the synthetic fibers, and Part 
II in a later issue will cover coated fibers, coated fabrics 
and fabric finishes 
As in other industries, chemists have startled the world 
with brilliant successes in the synthetic fibers. Nylon 
is the outstanding one, at once the darling and, envy 
of the synthetic world (and of the natural fiber industry, 
too), although rayon is the most prolific in volume and 
most important in world production. Nylon has had the 
economic advantage of having been perfected before 
it was introduced to the public; it sprang mature and 
full-fledged into the textile world, whereas rayon went 
through its growing pains in public—through its adoles 
cence in the shiny silk stage of the twenties, through its 
political struggles with the Federal Trade Commission 
caused by its usurpation of the words, “silk,” “artificial 
silk,” etc., and through technological experiments and de 
velopments. In short, rayon still suffers from having 


; 


been first marketed in a highly imperfect state, whereas 











nylon was pertected tor its consumer uses before it was 


introduced to the public. Rayon and nylon are the best 
established of the synthetics, although other syntheti 
hbers such as vinylidene chloride and casein fibers were 
in commercial use before the war in specialized markets, 
and many others will be available after the war 

It is a present vogue among textile men to write of the 
battle of the fibers, meaning the displacement of one 
hber by another from its place in the economic hierarchy 
of textiles he progress of “the battle of the fibers” 
occupies the attention of textile forums and magazines 
Among the natural fibers—silk, linen, cotton, wool, jute 
etc.—this battle is centuries old; it is the often-repeated 
story otf the fight of a vested interest to protect its in 
vestment against the onslaughts of a cheaper or bette 
adapted fiber. The prewar standing of the major fibers in 
their battle for world supremacy may be seen in Table | 

In a struggle between two otherwise equal competitors 
in the battle of the fibers, price 1s the dete rmining tactor 
Indeed, unless there is wide disparity in the performance 


of two fibers in their consumer uses, the inferior wins 


1—Floating to earth under their white nylon chutes, U. S. paratroopers land in Tunisia. Rayon cargo chutes carry weapons 


and ammunition, their colors indicating the nature of the load. Diorama designed and built by Louis Paul Jonas 
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when fighting with the weapon of lower price. But 
despite this overwhelming advantage of lower price a 
vested interest wages a long war before yielding to an 


interloper in its established markets. One of the most 
classic delaying actions in history was fought by the silk 
interests of ancient China which prevented the establish- 
ment of cotton as a major fiber for fifteen hundred years 
after its introduction in 500 B. C. (Even as late as the 
13th Century, Marco Polo reported that cotton was known 
only in Fokien Province.) Similarly the rise of the great 
Manchester cotton trade in England was bitterly fought 
by the silk and wool interests, and the silk weavers tem- 
porarily stifled their cotton competition in the fashion 
market with the passage of the Calico Act, an act pro- 
hibiting the printing of cotton cloth. In our country 
(and throughout a large part of the textile world) the 
vested textile is cotton. Cotton accounts for 80 percent 
of the U. S. total textile poundage and absorbs the work 
of more than 13,000,000 Americans who are directly de 
pendent on cotton for a living. In addition, although 
we are the largest producers of cotton in the world, cotton 
further protects itself with a tariff wall 

The newcomers in the battle of the fibers are the syn 
thetics which, being products of the 20th Century, have 
entered the lists at relatively recent date, but so im- 
pressive has been the performance of rayon and nylon 
and the promise of many newer fibers that some textile 
authorities predict their future hegemony. Cotton men, 
conservative and traditional-minded, laugh at these pre 
dictions. Their confidence is based on the price factor 
on the “inherent” low price of cotton and the “inherent” 
high price of most of the synthetic fibers. Undoubtedly 
the battle of the fibers in the postwar world will be de 
cided, as it has been in the past, on the issue of price 
as well as performance, but there is little to suggest 
that the price of American cotton is inherently low. 
On the contrary, its history has been marked by extreme 
fluctuations in price, while the price of rayon, its nearest 
competitor among apparel fibers, has shown extreme sta 
bility and a continuous downward trend. As the price 
trends of the postwar synthetics may be expected to 
follow that of rayon, the price history of rayon, in con 
trast to cotton and wool, is of interest. Rayon price has 
dropped in a steady curve from a high of $6 a pound in 
1920 (for 150 denier viscose) to 5 
1941 where it remains today; and acetate rayon and staple 


i 
5 cents in September 


fiber have followed the same price pattern. Production 


Tasie I.—Wortp Fieer Propuction, 1938 
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Raw wool (greasy basis)® 


Jute b 

Rayon :> 
Filament 
Staple 
Te tal 

Flax” 


Ib. 
13,909,800,000 
3,910,000.000 
2,788.000,000 
944 000,000 
933,000,000 
1,927,000,000 
1.767,000.000 


Raw silk” 109.000,000 


a Dept. of Agriculture 
b Textiles Unit, Div. of Industrial Economy, Bureau of Foreign ar 
Domestic Commerce, U. S. Dept. of Commerc« 


during these years mounted from 10,125,000 Ib. in 1920 
a record output of 663,600,000 Ib. (yarn and staple fiber 
in 1943, putting rayon in second place among Americ 
apparel fibers (cotton, rayon, wool and silk) with II 
percent of the total consumption. Wool, its nearest « 
petitor, captured only 9.3 percent of U. S. consumpti 


1943. In contrast to the stability of rayon prices 


the years 1920 to 1943, the prices of cotton and wool were 
markedly erratic. Cotton dropped from 34 cents 

in 1920 to 6 cents in 1932: during the thirties it fluctuate 
between 9 cents and 12 cents, and since th var it | 
risen from its 1940 price of 10 cents to its current level 
of about 21 cents During the Same period wool dropped 
from $1.66 a pound in 1920 to 66 cents in 1932; in the 


late thirties its price fluctuated between 70 cents and 90 


cents a pound, rising to its present price of $1.20 

Such price fluctuations are characteristic of the natural 
fibers, whose price depends on fortuitous accidents 
nature and agriculture—on climate, crop, and Govert 
ment subsidies—or on the actions of foreign gove ents 


Thus lack of rainfall in some remote part of the world 
casts a gloom over the fiber markets, and the uncertaint 
of the future makes the buying of the natural fibers 


gamble. This was particularly true in the past 


and silk, and many a mill owner was wiped 

thirties when he was forced to pay prices contract 

1 year before to the Japanese raw silk producers 

unload the silk at tremendous losses. The syntheti 
fibers, on the other hand, have a more stabl price base 
in that nature does not affect their manufacturing costs 
to so great an extent They are, largely, manufacture: 
products independent of agriculture. In the .case of 


rayon, although cellulose is its basic raw material, th 


In such modern interiors as these designed by Paul Cret for the New York Central’s Empire State Express, where table tops, 


window sills and decorative panels are of plastic materials, 
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synthetic fabrics will find numerous postwar applications 























cellulose 1s reported to be only a small item in the cost 
of the completed rayon yarn. Further, most of the cellu- 
lose now used is wood pulp; Pulp and Paper Industry 
for May 1944 states that in 1943, 84 percent of all the 
cellulose used in the entire industry (viscose, cupram- 
monium and acetate) was wood pulp and only 16 percent 
cotton linters. Wood, although a product of nature, is a 
more stable source of supply than cotton, and there is the 
added fact that the wood pulp used in the rayon in- 
dustry comes from three different sources—Western hem- 
lock, Southern pine, and small amounts of Canadian 
spruce—creating a diversification of supply. This diversi- 
fication enables the companies to shift their source of 
supply during periods of agricultural shortages, as the 
chief users of cotton linters (the acetate and cupram- 
monium industries) are said to have done in this war. 
The other principal raw materials of rayon manufacture 
are not agricultural products, and this is generally true 
of all of the synthetics. 

Another element in the stability of rayon prices is the 
closely integrated production system of the industry, and 
here again the synthetics lend themselves better to an 
integrated production system than do the natural fibers 
whose industry is traditionally piecemeal. Segregation 
of the successive processes of trade and manufacture, 
and their performance by separate units is one of the 
outstanding characteristics of the textile industry as a 
whole, always excepting the rayon industry which to 
a great extent has eliminated middlemen in the sale of 
yarn to the mills. Rayon producers sell directly to the 
mills rather than through the maze of brokers, assemblers 
and commission merchants that characterizes the cotton 
and natural fiber industry; and there 1s a tendency toward 
close supervision of the end products, some companies 
even maintaining their own weaving mills. 

Turning from the all-important factor of price to the 
properties and adaptability of the synthetic fibers, their 
future was brilliantly presented in an article in Te-+tile 
World (September 1943) by Douglas Woolf and Winn 
Chase. The authors predict that in the immediate post- 
war years synthetics will encroach greatly on the ter 
ritory of the natural fibers, and that in the not-too 
distant future they will displace them altogether. Quot- 
ing Dr. E. R. Schwarz of Massachusetts Institute of 
Cechnology, they point out that “the widely used natural 
fibers were not designed by nature for spinning into 
yarn nor for conversion into fabrics,” but in the era we 


are entering textile fibers will be made to order to suit 
particular needs and purposes. Their conclusion is that 
“It is apparent to any objective observer of this problem 
of natural vs. synthetic fibers that the conformability 
of the former is limited by certain fairly rigid structural 
characteristics, while the conformability of the latter is 
limited only by the degree of imagination and knowledge 
of the chemist and physicist working together.” This 
versatility and conformability of the synthetic fibers 
enabled them to take the offensive long before the war, 
Mr. Woolf says, on the first of three major fronts which 
can be distinguished in the battle of the fibers. The 
first front was that of the synthetics vs. the natural 
fibers. Just before the war a second front was develop- 
ing: that of synthetics vs. synthetics, an intra-industry 
competition between the completely synthetic fibers, such 
as vinyl resin and nylon, and regenerated cellulose fibers, 
such as viscose and cuprammonium rayon, or regenerated 
protein fibers such as casein. 

Mr. Woolf’s argument is that because what he calls 
“the completely synthetic fibers” are a step further re 
moved from animal or vegetable sources than the re 
generated fibers they are more conformable to man’s 
wants in textiles and, therefore, they will ultimately 
(though not for several years to come) displace the re 
generated fibers. A minor battleground of the second 
front is the skirmish between rayon staple and continu 
ous filament which, the authors believe, is tied up with 
the battle on the third front—that of completely syn- 
thetic fabrics such as nylon, made by the old-school 
methods of spinning and weaving, vs. that of completely 
synthetic fabrics made without benefit of the spinning 
frame and the loom, such as the sheet plastics made into 
raincoats, shower curtains, etc., and the film and calen 
dered materials. This third front is deep in the economy 
of the industry, tied up as it is with a huge and country 
wide investment in mill equipment. 

Chis thesis brilhantly presents the case for synthetic 
hbers and synthetic fabrics. Persuasive as is its as 
sumption that the man-made fibers and synthetics mors 
exactly conform to man’s needs and wants because they 
were brought into being with man’s needs and wants in 
mind, it is by no means agreed that they do contorm 
more nearly to man’s wants. In the case of many of the 
synthetics, intention to improve on nature is not, as 
yet, performance, though the future will undoubtedly 


bring improvements and lowered price. Many early tech 


2—Forward end of tavern lounge car, showing bar and tavern seating. 3—Parlor car with vision panel at corridor end. 


4—Card playing sections of observation lounge car. 5—Central section of dining car shows mirrors of acrylic plastic 








nological problems of the synthetic fibers have now been 
surmounted, Initially, for example, the smooth surfaces 
of the continuous filament synthetic fibers created a 
serious problem for spinning machinery adapted to the 
rough surfaces and ends of the short staple natural 
fibers, but this like other technological problems which 
the synthetics are now overcoming, are technical problems 
incidental to any pioneer industry. 

If the natural fibers do not exactly conform to man’s 
wants, they do supply his basic textile needs—warmth, 
suppleness and absorbency—to a remarkable degree, and 
in the opinion of many practical milk men, the future of 
the newer synthetics (excluding nylon and rayon) lies 
in combinations and blends with the natural fibers. Mr. 
August Hafner of Hafner Associates, Inc., expresses 
this typical and traditional view stating that, while the 
new fibers will revolutionize many new industrial fields, 
their chief future is in combination. We quote: “One 
of the greatest possibilities of the new thermoplastic 
yarns is in combination with the natural fibers and 
with each other, one supplementing the shortcomings of 
the other. Our belief as creators of fabrics is that a new 
vista is possible in the combination of these plastic yarns 
with the natural fibers—with wool, silk and cotton 
the great natural fibers. Wool, the oldest of the fibers 
known to man, still has advantages which no other fiber 
can duplicate, as have cotton and silk. These three 
elementary fibers known for thousands of years will be 
used as much as ever, but new beauty can be added 
to them with plastic yarns.” However, Dr. Harold De 
Witt Smith of A. M. Tenney Associates, in taking issue 
with this view of the synthetics as mere combination 
fibers, points out that the natural fibers are not ideal for 
all textile purposes. He believes that synthetic fibers have 
displaced silk to a large extent and will continue to do so 
and that there will be a much more limited displacement 
of cotton and wool. 

On the basis of direct comparison of the properties 
of the synthetic fibers with their original prototypes 
casein and the soybean fiber with wool, rayon with silk, 
etc.—it 18 important to remember that imitation of the 
natural fibers is only an early phase in the development 
of the synthetic fibers. The oldest of the synthetics have 
developed properties and characteristics of their own 
and carved out specialized markets in which they are 
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superior to the natural fibers. Rayon is no longer th« 
“artificial silk” of the twenties; it can be woven equally 


well to resemble wool or cotton, and it has developed 
new fabrics which establish it as a fiber on its own merits, 
as have nylon and some of the newer fibers 

In an effort to evaluate the synthetic fibers of the 
postwar and their place in the battle of the fibers, it 
may be useful to review their history and properties 
Keeping in mind that the two basic essentials in which 
they must qualify are price and performance, how do 


the various synthetics line up for the battle? 


Rayon 


It is surprising to recall that as far back as ISSY 
Chardonnet’s fabrics of artificial silk created a sensa 
tion at the Paris Exhibition. His rayon, the first to be 
produced commercially, was made by the nitrocellulose 
process. The nitrocellulose process has now been supet 
seded by other processes of making rayon, and onl 


1 


Hungary and Brazil still maintain nitrocellulose plants 


The four main methods of making rayon today differ 
mainly in the chemicals used to dissolve cellulose into 


solution suitable for spinning. In each of the methods 
cellulose is dissolved into a solution, and 1 
forced through the fine holes of spinnerets. On _ the 
other side of the spinneret it is coagulated into thre 
Che predominant method of producing rayon throug] 
the world today is the viscose method, so named 


the honey-colored solution which passes through the spi 


neret 1S extremely thick and viscoss (The solution is 
cellulose treated with carbon disulfide in the preset 
of caustic soda.) In 1938 the viscose method account 


for 83 percent of the world production, while acetat 
accounted for 13 percent of the total and cupramn 
and nitrocellulose together for 4 percent (the great bulk 


of this being cuprammonium) 


Rayons are sometimes classified as “regenerated cellu 
lose fibers” and “cellulose derivative fibers.” The first 
group, regenerated cellulose fibers, includes yar1 
staple fibers that are essentially 100 percent cellulos« 
in their final form. Viscose, cuprammonium, and nitro 


p this group 


cellulose yarns and staple fiber make 1 
Cellulose derivative fibers include yarns and staple fiber 
which are chemical compounds of cellulose, such as ace 


tate rayon W hose content is said to be about three quarters 


6—Glass fabric wallcloth insulates and soundproofs a modern 


airliner, 7—Helicopters offer opportunities for plastic fabrics 
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cellulose and one quarter acetyl. As might be expected, 
viscose, cuprammonium and nitrocellulose are similar in 
their properties while acetate differs markedly. 
Comparatively few of us appreciate rayon, perhaps 
because it has developed before our eyes from a fiber 
of humble pretensions and uncertain propensities into a 


fiber of beauty and durability. In the fashion world it 


suffers still by comparison with silk, the traditional aristo 
crat among fibers, although some silk-type rayons today 
are indistinguishable from silk and many a lady who 
traditionally wears only silk is innocently gowned in 
rayon. Rayon has given the world silk-type fabrics 
within the reach of all, and since the war has made silk 
unavailable, it has filled the gap in the fashion world 
with admirably woven fabrics. Silk remains the more 
durable and aristocratic apparel fiber, but for sheer dra 
matic beauty and decorative effect in weaves like satin, 
rayon excels. Originally the most lustrous of all fibers, 
is now produced in any degree of luster or dullness. 
Rayon’s principal weakness is its loss of wet strength, 
ind its resultant laundering problem. Acetate, viscose 


ind cuprammonium all share this weakness in degrees 


varying from 40 to 60 percent. Its strength is com 
letely recovered when ary, however. Rayo is als 
irticularly im the cetate process, sensitive to he 
acetate distorts at relatively low temperatures), but 


this difhculty has been largely overcome by intormativ: 


1dvertising. Compared with silk and nylon, its elasticity 


is poor, but it has a compensating ability to take a hig 
| 


vist | 1¢ high tenacity rayons developed by recent r¢ 
search have less « Sticity than regular strength rayol 
yut again their ability to take a high twist is a com 
pensating feature \nother early weakness of rayor 


vas its lack of resilience which resulted in fabrics wit! 
no wrinkle resistance, but the introduction of a per 


manent crimp Nas improved wrinkie resistance. 


Phe merican rayon industry has grown fron 
] ‘ ‘ } . 7 2 ‘ 
experimental venture o1 1910 to an industry of the firs 
urnitude. Pivotal points in its career were the adoptior 


tf the name “rayon” in 1924 and the development ot 


rayon staple fiber. The adoption of the name “rayor 


established it as an independent fiber on its own merits 


improved consumer relations which had suffered fron 
he variety of labels under which rayon was sold—labels 


irying from “silk” to “artificial silk” and “all silk 


8—New York subway car is upholstered iri vinylidene chloride 


fabrics. 9——Gay plastic fabrics make practical kitchen curtains 


Throughout the world of rayon, cut staple was the 
outstanding development of the thirties. In the making 
of rayon the solution which passes through the spin 
nerets emerges as a fine continuous strand called a 
filament, which is wound around a spool. Several fila 
ments are usually twisted together to make one yarn, 
and the yarn subsequently woven or knitted into cloth 


Fine filament, or so-called “multifilament” yarns, com 


mand price premiums as a rule The manufacture of 
rayon staple consists of spinning continuous rayon hila 
ents (9 rayon yarns) and cutting them into uniform 


short lengt!l s like those of the natural fibers which mus 


then undergo a spinning operation by one of the natural 


nber systems o become yarn Ravon staple looks very 


much like cotton wool—a mass of cobwebby fibers 


though it has a silky feel. Its ability to be spun on the 


ttre ] 1 } . , 
cotton voole1 worsted, linen or s silk systems 
' 
enables oO simulate ll of rese fibers ~ iple nber 1s 
trie ¢ ‘ ¥ + 3} 11 } ’ ; ry 
i { ¢ s ce I S ie spun perore 1s y ] 
form, while continuous filament rayon yarns should prop- 
i 
rl] } rt ’ + ) ' ' ' ] 
erly ( eg: é is s oO ers. Comme Lully 
' ‘ 
weve ‘ re ed 1 he file markets il. 
, , ' 
( on | rice pares \ tre Val Ss oT the the 
1 | 
ers 1 \\ I the hbers themselves 
Wo rayon stapl roduction increased trom 6% 
lion Ib. in 1930 estimated 2.025 million tb. i 
1049 , , 
Q4 M ST T \« s ( sn ice hy tne vViIscos¢ metn dl 
' , , 
itm ’ ( rye ( ( ( ne | cesses Its 
} ; - ] ‘ ; +} ‘ } ‘ le? 
Clit ( 11© OF & wt S c ) S avli y to simulat 
' 
| ¢ \ me cotTtt tT 1Ts int é ST é quali es if 
1 | 
v« es K¢ tung gabardine ( vill, and » Its 
‘ 1 It € \x1s ‘ ries (,er n\ lar Tit 
i S e \\ ] ad Y ( a ties was also ( i< T 
¢ momi Ll1S nd re etfort to achieve sell 
, ’ , 
suthe you extiles despite natural fiber shortages wu 
these countries 
+} rats _— lent thraté «! 17 . 
Many oO es predi hat rayon staple will become 
r +} ] ‘ ‘ ] | 
‘ ) ‘ T fi he < Tt ce world | iS extensively use 


is a blending fiber Distinction should here be draw 
perhaps, betwee ning rns and blendu hbers 
\ rT t . nl hh ; +} 
L1allis ir< combine whnen one yarn 18S W yen if ) i¢ 
4 rr +? , 4,1] 

rp an difteret yarn woven 1 ) ‘ lling of a 
tTadric yarns e Diended whe! wo or re nvers (not 
arns) in the form of cut lengths usually two to six 


g (called ‘staple fiber’) are well mixed by a 










picker and spun into yarn. So-called combination yarns 
are those in which two or more different yarns have been 
twisted into one 

[he cotton industry is the chief market for rayor 
staple. Cotton absorbs the bulk of the rayon staple 
output for mixture fabrics and for all spun rayon fabrics 
Before the war, Germany and Italy led the world in 
the development of new types of rayon staple such as 
tow-type staple and resin-impregnated spun rayons which 
will be increasingly important in the postwar era. 

Rayon is an example of increased consumer demand 
with decreased prices. With its decrease in price over the 
years has gone an increase in quality and the develop 
ment of special yarns such as the high-tenacity (or 
high tensile strength) yarns which gain added strength 
by a stretching process that orients the molecules. Be- 
fore the war, the chief market for rayon yarn was in 
broad goods. Broad goods (or yard goods), used largely 
for apparel (underwear and outerwear) and also fot 


decorative fabrics and tire cord, absorbed 77 percent 





of the rayon production in 1939. Knit goods, such as 
underwear, absorbed about 14 percent of the production, 
while hosiery used only 4 percent, and narrow goods 
such as braids, ribbons, etc., used 3 percent of the 1939 


production; the remaining 2 percent was absorbed mis 
cellaneously. By the end of 1942 hosiery’s share had 
mounted to 11 percent. 

High-tenacity viscose rayon had been adopted for us 
in tire cords and sails for boats and for certai 
markets even before the war, though its tire cord pos 
sibilities were not highlighted until the Ar 
rayon for heavy-duty tires. The Army’s choice of hig! 
tenacity rayon for heavy-duty tires marked a sig 
victory for rayon since tires were a_ well-establish 
cotton market, absorbing 8 percent of the U. S 
production, or 389,500,000 Ib. in 1941. In the saz 
the total production of viscose rayon, the only kind use 


he tire market, the: 


for tires, was 285,000,000 pounds. 1 
would offer viscose a tremendous outlet in the post 
war years, but undoubtedly cotton wiil fight for its 
tire market, and it is too early to say how much vf 
will become a rayon market. Nineteen forty 

duction of rayon for tire cords is estimated at 150,000,000 
to 175,000,000 pounds. Rayon appears to have 
complete satisfaction for heavy-duty tires, 


adaptability for passenger car tires is still a 


Rayon has gone to war, of course, like all of the sy: 
thetics, and continuous-filament high-tenacity scost 
appears in parachutes, shroud lines and military « 
ment. Perhaps its most strategic use is in par te 


while the paratroopers themselves drop fr 
silk parachutes (always white or camouflage 
red, and yellow rayon chutes deliver am 

tar, small field pieces and baskets of general sup 
carrying weights up to 150 pounds. The small f: 


tation bomb chute is also rayon, but the 48-ft. cars 


chute is all nylon construction supported by 1-in. fl 
tubular nylon webbing. The webbing of this gre 

has a test of 3,000 Ib., and the chute carries loads 
10,000 pounds. An ultra-strong cellulosic yarn has 


developed which is now being used for flare p 
It is a light-weight yarn and its great strength a: 

sional stability will make it a probable contender in the 
postwar apparel market. A high impact acetate 


recently developed has unusual extensibility, an essenti 


10—The lightness and delicacy of saponified acetate yarn 
belie its strength. 11, 12—Colorful rugs in Oriental designs 
are woven of acetate rayon yarn. 13—Waterproof, windproof, 


two-man nylon tents are used by mountain infantry in Alaska 
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in parachutes dropping loads of ammunition or cannon 

In the prewar women’s hosiery market, rayon had lost 
ground proportionately to silk and nylon. Nylon is 
generally expected to capture the postwar hosiery market 
because of its greater elasticity and durability, and its 
quick-drying properties, but rayon and many of the 
Rayon 


expects to compete with its high-tenacity yarns, both 


newer synthetics will compete in this market. 


viscose and acetate, which are more durable and ‘elastic 
than the rayon yarns formerly used. 

Acetate rayon bases its postwar future on its cross 
dyeing properties and its thermoplastic and quick drying 
qualities. Its sensitivity to heat, once its greatest weak- 
ness, is in some markets an advantage, since acetate 
rayon fabrics may be welded instead of stitched to- 
gether, and by this process acetate clothing is made 
without stitching. Acetate’s thermoplastic quality lends 
itself well, too, to special finishes, such as moire, in 
which a permanent finish, never possible in silk, is 
molded into the fabric, and to embossed patterns and 
permanent pleats. Acetate satins achieve their delightful 
‘hand” by reason of this same thermoplastic quality; 
they are put through calendering and embossing rolls 
and molded under heat. Acetate absorbs little water and 
dries almost as rapidly as nylon. This quick drying 
property has made it popular for suitings and bathing 
suits and will make high-tenacity acetate a strong con 
tender in the hosiery market. 

\mong special rayon yarns may be mentioned Fiber D, 
1 crimped rayon staple fiber sold only for spinning into 
carpet yarn, and the new Fiber G, a viscose process 
rayon yarn of super tenacity which does not lose strength 
when wet. Fiber G is still in the experimental stage, 
though it has been used in small volume in industrial 
helds such as tire cords, Its producers have issued no de 
tailed information about it as yet, and little is known 
about it except its great strength. 

Cuprammonium rayon has always been notable for 
its fine-filament yarn. Fine filaments are responsible for 
While all of the rayons 
have improved so that it is now hard to distinguish silk- 


its silky appearance and “hand.” 


type rayons from pure silk, cuprammonium more gen 


erally resembles silk in all of its weaves than acetate 
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or viscose and is notable for its luster and finish. Cupram- 
monium’s war uses have been those of a more delicate 
fabric than its tougher relation viscose. They include 
flare chutes, ribbons, ties and banners. In the postwar 
markets, cuprammonium will probably be notable as it 
was in the past, for its sheer dress fabrics, its satin and 


moire upholstery materials that feel like silk. 


Nylon 

Nylon is a generic name for materials defined as “syn 
thetic fiber-forming polymeric amides distinguished by a 
protein-like chemical structure.” At present 10 types of 
nylon are fabricated, each with different properties. The 
physical and chemical properties of nylon fiber differ 
from those of any other man-made fiber. It is stronger, 
more elastic and more durable than silk, but less soft and 


Although very tough, it is very fine. 


absorbent 

Nylon is only a few years old, but shortly after its 
appearance in October 1939 it captured the hosiery 
market, which absorbed most of its production. At that 
time nylon production was not large enough to satisfy 
the demand, but the company has greatly increased its 
capacity during the war, and production is expected to 
reach 22 or 23 million Ib. with the completion of its new 
plant. If used entirely in hosiery, this should account 
for about 60 percent of the U. S. hosiery market. The 
textile industry believes the demand is such that nylon’s 
entire production will go into hosiery; however, the 


manufacturer expects that there will be yarn for the 


apparel market, for household textiles and other uses 


In common with most of the synthetics, nylon has one 
present limitation which is a potential advantage in 
hosiery. Because of its thermoplastic qualities it 1s pet 
manently shaped by heat without using a seam. All 
acetate and nylon hose are in this way preformed or 
pre-boarded, but since the machinery of many mills 1s 
geared to the making of hose with seams and since women 
traditionally prefer hose with seams, nylon and acetate 
stockings are usually made with seams despite their already 
permanent shape. Manufacturers hope to overcome this 
consumer prejudice caused by the sagging and shapeless 
seamless hose of the past, and to introduce seamless 


hose in the postwar market. Please turn to page 184) 
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to the pencil, especially with the machinery already in use for 
metal tips. 

Because of this fact, extruded thermoplastic could not be 
employed since it was difficult to extrude sections having 
at the same time the required thinness, the necessary +0.001- 
in. specification, and the perfectly round form which was 
needed. It was also found that the cost per pound of the 
extruded plastic was higher than that of the injected, and 
injection molding had other advantages. 

It is the 0.020-in. section of this plastic ferrule which is the 
real molding achievement. The parts are made in 120- 
cavity molds set up to operate in the lowest possible time 
cycle. Difficulties with the molding were encountered, but 
the chief problems have been licked—the weld can now be 
controlled and absolute temperature control of the mold it- 
self has been attained. 

Another engineering feature of the utmost importance in 
this application is the high-speed precision de-gating fixture 
which quickly clips the ferrules so clean that the gate is all 
but unnoticeable. Pencil manufacturers must be very fussy 
about the cut of the ferrule for its appearance is of paramount 
importance. 


Types of ferrules 


Plastic ferrules, manufactured by this pencil company in 
two styles, can be attached to the pencil om the assembly line 
used for metal tips. The more primitive type employed for 
the cheaper grades is, save for the addition of color, a repro- 
duction in plastic of the old metal part. It is a simple molded 
tube which is anchored to the pencil and to the eraser plug by 
the traditional prick-punching method. Only with excep- 
tionally thin-walled, flexible plastics is this technique pos- 
sible if standards of appearance are to be maintained. With 
thicker sections, the ferrule protrudes causing an unsightly 
overhang. 

Especially designed to make the most of the good looks and 
color possibilities of the new material is the second, glue- 
anchored ferrule used on the quality product—the Venus and 
Velvet pencils. Two ribs, separated by */s in., are borders 
for a brand-identifying colored stripe lacquered on the fer- 
rule after molding. No prick punching mars the glossy sur- 
face. With only a simple modification of the assembly line, 
it has been possible to fit the ferrule onto the end of the pencil 
and to anchor both eraser and ferrule by glue. 

Save for the variation in the mold itself, both styles are 
similarly molded of the same materials, and the manufac- 
turer has found that the performances of both are entirely 
acceptable. 


Advantages of plastic tips 


In addition to its unlimited color range and high-style po- 
tentialities (its major advantage if one does not consider the 
reduced hazard of plastic as compared with metal for the tip- 
chewing set), one of the chief arguments in favor of the plastic 
ferrule is the streamlining of the manufacturing cycle. Save 
for the lacquering of the stripe, the ferrule emerges from the 


1—Bright injection-molded plastic pencil ferrules come 
120 to the sprue and can be made in a variety of colors. 
The perfection of a molding with a thin 0.020-in. section 
made it possible to anchor these tips satisfactorily with 
the standard pencil-assembling machines. 2—Tips for 
the quality grades make the most of the good looks of the 
plastic. § An identifying band gives effective color con- 
‘rast, and the ferrules are anchored to the pencil by glue 





mold ready for assembling, and many of the operations neces- 
sary in the fabrication of the metal part are eliminated. Even 
when the entire molding process is taken into consideration, 
it is simpler to fabricate and assemble the plastic than the 
metal ferrule. 

For our age, the lightness is an additional attraction, as ts 
the elimination of waste material. The plastic raw material 
costs two or three times as much per pound as steel, twice as 
much as copper. Offsetting this, however, is the fact that the 
plastic yield is nearly four times greater than that of the aver 
age metal employed before the war, for the plastic part 
weighs only half as much as the metal and, in addition, about 
50 percent of the alloy is wasted in the manufacture of metal 
ferrules and must be sold as scrap. The sprue, the only ther 
moplastic waste, is reground and used again in the molding 
compound in combination with virgin material 

For innate strength and strength of anchor, plastic ferrules 
have acquitted themselves well. If they are less strong than 
metal, they are nonetheless strong enough to behave ad 
mirably in use under a comprehensive range of conditions. 
At least one pencil manufacturer is convinced that their ad 
vantages more than compensate for their short-comings, that 
the plastic ferrule is no longer an experiment but has become 
an established and accepted factor in pencil manufacture. 


Credits—Material: Tenite II. Molded by American Lead 


Pencil Co. 
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Molding via grease gun 





Rees coming from England tell of a comparatively 

new polyvinyl chloride paste which can be molded by 
ejection from an ordinary grease gun into any metal mold 
to which heat is applied by a Bunsen burner, blow torch, 
oven or almost any other heating medium. The polyviny] 
chloride pastes are particularly useful for joining cable that 
is covered with polyvinyl chloride. This is accomplished 
by fusing the cable and paste in a form at temperatures of 
306 to 350° F. without the application of any pressure. 
Dipped gloves have been made by immersing porcelain forms 
in polyvinyl! chloride paste dispersions, withdrawing and 
draining. Several coats may be built up by applying slight 
heat after each immersion, followed by a high-temperature 
heat after the last dipping. It is obvious that many other 
articles could be manufactured by the same process. 

This paste is a dispersion or emulsion of polymerized poly- 
vinyl chloride resin in a solvent plasticizer or mixture of 
solvent plasticizers. This dispersion, which consists of from 
40 to 60 percent of solvent plasticizer, can be spread, coated, 
squirted under low pressure into molds, or used as a dipping 
solution. The dispersion is ‘gelled’ into a ‘‘cheesy mass” 
by heating at a temperature of between 200 to 212° F. On 
subsequent heating at a temperature of 300 to 350° F., it 
fuses into a homogeneous, tough, elastic film or molding. 

In order to get a stable dispersion, the resin must be of the 
proper particle size prior to mixing with the solvent plasti- 
cizer or plasticizers. The emulsion polymer made in Eng- 
land is a very fine eggshell variety which can be easily cracked 
on grinders into small particles of proper size. Ball milling 
has been tried with only: partial success and only when the 
temperature of the mill is kept low. 

All spread-coating of polyvinyl chloride in the United 
Kingdom is done by the paste method. In the preparation 
of this paste, pigments, dyes and fillers may be added, to the 
extent of 33 percent of the final coating, by grinding and dis- 
persing the fillers and the plasticizer-mix prior to the addition 
of the resin. No special care is needed in mixing the resin 
and plasticizer, with or without pigment, on ordinary nitro- 
cellulose stirring eQuipment. Solvent plasticizers should 
always be used to manufacture the paste. However, these 
plasticizers may be extended with various materials such as 
chlorinated paraffins and other slightly solvent or non-solvent 
materials. 

The pastes are spread on cloth with an ordinary doctor- 
knife spreader equipment and steam-heated beds such as are 
used in rubber spreading. A solvent recovery system is not 
necessary because no solvent is employed. If an unusually 
thin coat is desired, a small portion of a diluent such as a non- 
aromatic paraffin hydrocarbon is used. The coating, on 

jpassage over the steam bed, is heated to approximately 200 
to 212° F. and gelled. Immediately thereafter another coat 
may be spread, and it in turn is gelled. This process may be 
continued for any numbers of layers. The coating is then 
fused by passage under radiant-strip heaters or infrared bulbs, 
or by baking in an oven at a temperature of 300 to 350° F. 
Adhesion may be improved by heating from the back of the 
cloth. The resultant coating is tough, elastic and quite 
flexible. One of the chief advantages in spreading polyviny] 
chloride paste is the large quantity of coating which may be 
laid down in one application. Claims have been made that, 


on experimental equipment as much as 1 Ib. per sq. yd. of 
coating has been applied with one pass. Normally, three 
spreadings of polyvinyl chloride paste are equivalent to eight 
to ten spreadings of solutions of polyvinyl! chloride. 

There seem to be few insurmountable difficulties in the way 
of the adaptation of this vinyl paste to industry in this 
country, but there are limitations that must be considered. 
Certain requirements, such as the use of 40 to 60 percent 
plasticizers, which make the material elastomeric, must be 
met in order to obtain satisfactory results. Furthermore, ex- 
treme care must be taken in choosing plasticizers so as to pre 
vent a tendency to sweat. This polyvinyl] chloride paste tends 
to “liver” or gell on standing. If it does not reach an ad 
vanced stage, a diluent can be added and the paste will be 
usable. However, the solids content will be reduced by the 
amount of diluent that is added. 

Another limitation is the lack of adequate molding or 
forming equipment to handle this particular type of plastic 
which demands that great care be taken, because of the low 
pressure involved in molding or coating, to see that no air is 
entrapped. In order to handle this material in great quantity 
molders would have to start thinking in terms of a larger 
number of molds operating at a low production rate. This is 
in contrast to the current practice of using large or multiple 
cavity molds at a high production rate. 

The big advantage in using vinyl paste is that the item 
to be molded is formed in place without internal stress or 
strain. The viscosity of the material is not dependent upon 
molecular weight and does not require the excessive pressure 
or expensive solvents normally required. All present de 
velopments are, on the whole, more competitive with rubber 
like materials than with most other thermoplastics. This is 
attributable to the high percentage of plasticizer which re 
sults in a highly elastomeric material. 

The dispersion principle is a radical change from any mold 
ing process used heretofore in this country, and it opens a wide 
field for new development. By the dispersion principle, raw 
material is mechanically dispersed in a liquid plasticizer 
mixture which, after spreading or insertion into mold or 
form, gells on heating at about 200° F. On further heating 
to 310 to 325° F., it fuses into a characteristic tough, horn 
vinyl film or molding. This principle differs from ordinary 
techniques, such as colloiding on rolls or depositing from a 
solution, in that the resin and plasticizer are not intimatel) 
colloided until the paste is heated in place at the fusion tem 
perature. The resin particles are not greatly affected by the 
plasticizer until the plasticizer itself is made more solvent 
by heating to a temperature of approximately 200° F. 

In ordinary technique the resin and plasticizer are inti 
mately colloided in heated mixes and further mixed on hot 
rolls or extrusion equipment. The resulting molding ma 
terial or strip is then shipped to the fabricator who must re 
heat it to a high temperature in order to mold or extrude a 
finished product. In the dispersion process all materials 
are mixed and flowed into place while cold. They are then 
heated to fusion temperature and cooled for the final product 
This method eliminates many intermediate steps including 
the use of high pressure. 

It would be comparatively easy for a garage mechanic to 
adapt this principle by using (Please turn to page 175 
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1—The all-plastic cockpit light at 
the right is caiianelle fastened 
at a strategic point in the plane 
where pilot and co-pilot can use 
its controlled rays to the best 
advantage. The front of the lamp 
can be shielded with a red filter 
mounted in a removable frame. This 
red light protects the eyes of the 
fiers trom the glare of the lamp 
which might cause night blindness 


Lights that talk 


by E. F. LOUGEE* 
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L IGHTS are vital to military personnel. A brief flash 
speaks volumes to those within vision. Yet there is no 
warning sound for the enemy to hear, no radio waves they can 
trace. Lights whisper orders from pilot to bombardier, faster 
than words. They silently bark commands for split-second 
action. They must always work. They must never fail. 
Modern warfare, especially aerial pin-point bombing, de 
pends for its success upon meticulous team-work of the bomb 
ing crew. And this team-work goes beyond human training 
and efficiency to include every working part of the ship, its 
fighting equipment and its signaling devices. It goes even 
farther to embrace the coordinated action and precise timing 
of every bomber and escorting ship in the sortie. 

Color is of almost equal importance. Through color, sig 
nals are given expanded meaning and larger vocabulary, even 
for a single flash. The color may be red, green, white or blue; 
or a combination of these colors speaking together for more 
definite instruction or identification. Or, one color may be 
flashed after another to explain circumstances or conditions 
vital to the crew and its mission. Color must be clearly de 
fined and permanent so that there will be no confusion. 

It isn’t surprising then to learn that as war has progressed, 
many changes have been made in signaling lights for aircraft, 
and that many of these changes involve plastics of one kind or 
another. This has been a problem to the molder because 
quantities are comparatively small and designs have been 
switched suddenly from time to time. They are being 
switched again right now. It often happens that before the 
die maker can more than peel off the first two or three layers 
of steel in his planer or drill, the first positioning holes in his 
block of metal, the design is changed or cancelled outright. 
It is possible that even now the lights described in this article 
are obsolete. However, this is of no great consequence so 
far as this story is concerned, since changes are dictated by 
experience in battle and each change marks a step forward in 
the efficient operation of aircraft on the fighting fronts. It is 
almost certain that whatever changes take place, plastics 


* Plastics Institute. 


will be used because of their good insulation properties. A 
complete molded plastics fixture in which metal is used only 
for conductors and connectors, seldom short-circuits or gives 
trouble unless it breaks. And once in service, breaks are rare. 

Military aircraft require many lights. They identify the 
ship to ground crews and to other fliers. They indicate the 
plane’s rapidly changing path in maneuvers. Other lights 
flash messages from ship to ship, and from ship to ground. 
However, the majority of lights in a single airplane are 
known as indicator lights. Their purpose is to keep pilot and 
crew informed of any change in the operating efficiency of 
their ship, just as the warning light on the instrument panel of 
your automobile tells you when your oil stops pumping or your 
generator fails to charge. If one-engine gets too hot, the 
pilot is warned instantly so that he ‘ean circulate cold air 
around the hot-air jacket. If his landing gear jams, a light 
tells him so. 

In some ships, the bombardier may have a whole panel of 
indicator lights before him—like-a small telephone switch- 
board. There is a light which marks the position of each 
bomb in his rack, lights to receive direct orders from pilot or 
co-pilot, and lights of various colors for many other things. 
For iugtance, a bomb-indicating light may switch from amber 
to greeh as the bomb is released from its rack. If a salvo is 
released, a group of lights indicate whether or not bombs have 
successfully left the ship. If a bomb hangs up in the rack, 
the light may flash red to warn the bombardier that he has a 
“hangover” on his hands. Other lights tell him when the 
bomb-bay doors are opened and when they are closed. 

Similar indicator lights are used all over the ship, Each 
has its definite duty to perform, and each forms a link in the 
perfect chain of inter-communication devices that gear every 
act, every thought, of the crew in perfect coordination. (Ed.: 
Any mention of colors and their sequence in signaling which 
may coincide with actual conditions is purely coincidental. 
Colors have only been mentioned to indicate their function 
and to establish the important contribution plastics made to 
this intricate signaling system.) (Please turn to next page) 
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Engineers at a plant in California who have made some 
300,000 indicator lights report a tendency toward standardiza- 
tion in plastics materials for this application, even to lenses. 
Originally, the lamps were made of aluminum which had to 
be shielded with a laminated phenolic tubing inside. This 
complicated the manufacturing procedure since the plastic 
tube had to be cemented to the aluminum housing, and ce 
ments are seldom compatible to both materials and hence of 
ten let go. The difference in thermal behavior of the two 
materials further complicates their function. It would seem 
that cnce approval has been obtained and, if possible, a 
definite design decided upon, plastics will improve the sta- 
bility and performance of these indicator lights and lower 
their cost. There is a definite trend afoot to standardize all 
aircraft signal lights. If this can be accomplished within the 
scope of ever-changing combat conditions, many of the pres 
ent molding difficulties will disappear. 

Two of these indicator lights are pictured in Fig. 5. The 








































































model at the left is aluminum, the one at the right is plastic. 1—. 
It will be noted that the flange at the top of the phenolic tube 2—, 
is slightly thicker than that on the aluminum lamp. In the was 
first change-over to plastics it was necessary to make the 
flange somewhat heavier to prevent breakage when some over 
enthusiastic mechanic applied his screwdriver in assembly R 


This difference is being overcome by redesign. The new 
model will be flush with the mounting, and the flange may 
not appear at all when more suitable fastenings have been de- 
veloped. In spite of the heavy mold cost resulting from short 
runs and changed design, the plastics unit is less costly to 

make because no shielding is required inside and no finishing F 
operations or painting are necessary. The present saving is 
about 8 cents per unit. Once standardization is achieved 
the repair and replacement problem, especially important P 





overseas, will be greatly facilitated and a more dependable 
lamp fixture will result. 

The new all-plastic cockpit light (Fig. 1) is a spotlight de 
luxe, permanently fastened at a strategic point in the cockpit 
where pilot and co-pilot can use its controlled rays for map 
reading, trouble shooting or for other purposes. It is also 
used by the navigator and other crew members who need 
controlled fight of this sort in sharply defined areas. The 
weight of the complete unit is 12 oz.; its approximate siz« 
4X4X5in. The spot can be focused by sliding the inner : 
carriage forward or backward, and it is held in position by a ‘i 
knurled tension knob big enough to handle comfortably with 
gloved hands. Beneath the tubular body there is a rheostat 
which controls light volume from zero to bright. At the 
rear of the housing there is a little white button for signaling 
or for an instant flash of light on a map. The front of the 
lamp can be shielded with red filter glass mounted in a re 
movable frame. 

The red filter is of utmost importance. Fliers are condi 
tioned for night flying by remaining in a darkened room 
where the only illumination is a (Please turn to page 184) 





2—All four molded parts that are included in the cock- 
pit light assembly are transfer molded of medium-impact 
cotton-filled material. 3—The base and back of the 
cockpit lamp are molded in one piece—forming an L shape 





for the insertion of wires and electrical connections. 
4—Now awaiting official approval is the 2-color plastics stre: 
lens for a bomb release signal lamp. 5—Indicator 50 
lights are an important part of aircraft equipment. Alumi- 






num model (left) was replaced by the plastics unit (right) 
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1—Formerly, a bolt could be pulled from a section of plywood, 1*/« in. thick, by the exertion of a 1400 Ib. pull. 
2—Now, by means of a plastic-base adhesive which bonds together such unlike materials as metal and wood, iron 
washers can be bonded to both sides of the plywood, reinforcing the structure to withstand a pull of 4000 pounds 


Bonding metal to wood 


by CORYDON M. GRAFTON* 





ASTENING together dissimilar materials such as 

metal and wood has long been a major assembly problem 
in fabrication and production. Various mechanical means 
have been devised and used for generations. The first un 
doubtedly consisted of tieing parts together with thongs; 
then, metal pegs or crude metal nails were used. Still later, 
screws and bolts of many types were invented which acceler 
ated mechanical operations and provided greater strength 
Until recently, the best bonding methods were mechanical. 

In the past few years, chemical means of bonding metal 
to wood have been conceived. Initial developments required 
the introduction of high temperature and pressure to attain 
high-bond strength. This method has definite limitations, 
the most serious being the difference, under heat, in the co 
efficients of expansion of metals and wood. This is particu 
larly true in laminating large areas. The contraction on 
cooling, after the bond is made, causes stresses in the glue line 
that disrupt the bond, or severe warpage of the laminated 
materials. 

A new series of adhesives affords maximum bond between 
metal and wood without the necessity of baking at elevated 
temperatures. A plastic base adhesive, Cordo-Bond! No. 
250 A, is applied as a priming coat to the metal and baked for 
15 min. at 250 to 300° F. This provides exceptional adhesion 
to practically every type of metal, including brass, stainless 
steel, aluminum, iron, steel, copper, lead and tin. A low- 
temperature thermosetting resin, Cordo-Bond No. 200 P, is 
then applied as a combiner to the primed metal and to the 
wood. The bonding is accomplished at room temperature. 

Any type of wood may be used with the primed metal. 
The resulting bond strength is such that a high percentage 
of wood failure occurs in shear tests. Laboratory tests with 
metal and hardwood have indicated over 1000 p.s.i. shear 
strength, with wood failure in the bonded area in excess of 
50 percent. Laboratory data on typical bonds are presented 
in Tables I and II. Alternate immersion in water for 16 hr. 


* Director of research, Cordo Chemical Corp 
' Trade name, Cordo Chemical Corp. 





of aluminum bonded to birch plywood, followed by 8 hr 
drying at 170° F. for 10 complete cycles, gave no evidence of 
bond failure; but the plywood was badly cracked. 

The primer is not completely thermosetting although the 
baking cycle materially raises the softening temperature 
The combiner, however, is completely thermosetting. The 
strength of the composite bond is somewhat reduced at 
elevated temperature due to the semi-thermoplastic nature of 
the primer Table III illustrates the effect of increasing 
temperature on shear strength of aluminum bonded to oak 

The primer may be applied by brushing, roller-coating 
or spraying to a metal which has been thoroughly cleaned by 
any accepted practice. For maximum results, the primer 
should be applied in a total dry thickness of at least 0.001 in.; 
heavier priming increases adhesion. The applied adhesive 
must be free of solvent before maximum baking. This may 
be accomplished by drying at room temperature for one hour 
or by baking at 200° F. for 15 minutes. For maximum ad- 
hesion the final bake should be at 300° ©. for 15 minutes 

The combiner is supplied in two components: a liquid 
resin and catalyst. The working life of the mixed solution 
is 2 to 4 hr. at room temperature, after which time the solu 
tion thickens and becomes unusable. Storage at refrigera- 
tion temperatures, after mixing, will prolong the working. 

rhe combiner is most effective if applied to both the wood 
and the primed-metal surfaces. (Please turn to page 194) 


TABLE I Dry SHEAR STRENGTH OF Corpo-BoNnD 


Vetal Wood shear strength Wood fatlure 
p.s.1 percent 
Steel Birch plywood 700 100 
Aluminum Birch plywood 700 100 
Iron Mahogany 800 100 
Steel Oak 1800 60 
Stainless steel Oak 1300 80 
Steel Maple 1000 75 
Aluminum Maple 1100 80 
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A hand drill goes to market 





ever thought possible. It’s well made, efficiently oper 
ated, powerful, simple to service, economical. 

“But will it stand up? Will it take the hard knocks of 
everyday usage in the shop? Is it safe?’’ 

This is what a large segment of industry wondered re- 
cently when one of the country’s leading makers of portable 
electric and pneumatic power tools introduced a new product, 
truly revolutionary in its field—a heavy-duty hand drill 
housed in plastic. 

It was not so surprising that these questions should be 
asked. The new drill is a '/,-in. type designed for all kinds 
of production operations. Every preceding model had been 
of metal—heavy metal in some cases. The industries in 
which drills like these are used are, for the most part, accus 
tomed to working metals with tools made of metal, whether 
they are large or small, manual or automatic, hand-operated or 
stationary. And the distributors and dealers who handle 
this equipment likewise are accustomed to metal—to the 
point where any other material has only to be suggested to 
become an object of quick suspicion 

There was no question in the mind of the manufacturer that 
the new product was ‘“‘right."” He knew that it was backed 
by one of the most strenuous periods of testing any power 
tool had ever encountered; he was sure it would do anything 
its all-metal predecessor had done—and a whole lot more. 
Success on the industrial market seemed to hinge entirely 
on overcoming the doubt that existed in the minds of users 
and distributors with respect to the use of a material other 


E ip a beautiful drill—light, more easily handled than we 
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than metal in a power tool which must withstand the most 
rugged operating conditions. 

How this is being accomplished forms an interesting page 
in the record of plastics merchandising and reveals the pos 
sibilities of presenting the features of a new plastic product 
in combination with numerous highlights in the history of 
plastics development in a manner that is at the same time 
both dramatic and effective. 

Two years or more ago, the Independent Pneumatic Tool 
Co. designed and first produced the new drill with its plasti: 
housing. It was a broad departure and one brought about 
primarily by the threatened shortage of aluminum. Initial 
production went to the U. S. Army Air Corps which used the 
drills all over the world and found them particularly desirabk 
in many respects—even more desirable than aluminum i 
some. In cold climates, the aluminum-housed drills stuck t 
the hands of the operators. In warm weather, they became s 
hot from the heat generated by the motor that they were diffi 
cult touse. The plastic drill did neither. 

Then, a year ago, the company stepped up production « 
the drills for use exclusively in war industries.’ Just a few 
months ago, the original drill, Model U14K, was put on the 
open market together with two companion models. All 
three drills are the same in capacity, size and weight, but wit! 
differing speed ranges. 

Simultaneously with this introduction, the manufacturer 
started his merchandising effort, based solely on the plastic 
housed product and planned solely for the purpose of ‘‘selling 

! “A handful of power,"” Mopern Prastics 20, 55 (July 1943). 
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the new plastic application to his distributors, dealers, cus- 
tomers and prospects. Basis of the campaign is a compre- 
hensive brochure, attractively lithographed in color and con- 
taining 20 pages, 8'/, X 11 in. in size. Initial distribution 
was 65,000 copies, which went to all of the company’s sales 
outlets and customers as well as to prospective users. Each 
of 1100 distributors was offered a limited quantity of the 
booklets for his own use, and so far more than 25,000 addi- 
tional copies have been sent them. Thus, of the total print 
order of 100,000, more than 90,000 have gone out. 

Backing up this distribution, Independent is devoting a 
substantial portion of its advertising in business, industrial 
and trade publications to this booklet and to the new tool 
which it describes. Altogether, more than 50 magazines are 
used in this program. 

Although no direct attempt was made in the brochure to 
obtain inquiries, several thousand cards already have been 
received asking for more information about the drill and other 
tools manufactured by the company. Favorable comment 
has been widespread. Results have exceeded expectations 
and company officials believe they have achieved the goal to 
ward which the campaign was directed. 

“Frankly, our basic reason for preparation and distribu- 
tion of this booklet was to present specific facts on the ad 
vantages of this new tool which, because of its revolutionary 
application of plastics, met upon its introduction with some 


1—Ingots of aluminum released 
by the drill’s plastic housing 
take wings and fly off in planes 
of war. 2—Hyatt’s billiard 
ball) exploding, releases a 
new world of plastic products 
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scepticism as to its ability to stand up in everyday usage, ~ 
said C. N. Kirchner, sales promotion manager of the com- 
pany, whose department prepared the booklet in its entirety 
“We feel that the factual data in the booklet convincingly 
answers any question that may arise with respect to the 
tool's stamina.”’ 

In planning the booklet, Mr. Kirchner and his associates 
took full advantage of the fact that the exigencies of war 
speeded the development of the new tool, and that this need 
produced a plastic product that did a better job than the 
aluminum previously used. “Tools to Build the World of 
Tomorrow. ... Born from the Need of Today’’-—such was 
their choice for the title. 

The booklet starts its story with a short early history of 
plastics development, beginning with the “happy accident”’ 
which occurred when John Wesley Hyatt, an Albany printer, 
sought to create a substitute for costly ivory billiard balls and 
developed celluloid, only to find that a celluloid billiard ball 
is likely to explode under impact. Despite the failure of cel- 
luloid to serve the original purpose, Hyatt kept at his work 
with the material and later found it useful in making plates 
for false teeth and in the production of continuous film for 
photography. The “happy accident"’ of the exploding bil- 
liard ball (see Fig. 2) is drawn to show a world exploding with 
a multitude of new plastic products. 

“As late as 1940," the booklet continues, “‘plastics still 













occupied an anomalous position as ‘materials for gadgets’ 
tumblers and toothbrush handles, doorknobs and pen 
holders, camera cases, spectacle frames, coffee-pot handles.”’ 
Then, the discovery of plastics ‘“‘with the transparency of 
crystal, the thinness of tissue, the fineness of silk and the 
elasticity of rubber . . 
steel that outwear steel and weigh less than aluminum... . 
plastics that tinkle like glass and plastics tough enough to 
stop bullets” is outlined, bringing forth the conclusion ‘that 
“Thus having demonstrated their ruggedness, versatility and 
‘workability,’ plastics have emerged as a dominant material 


. plastics with the tensile strength of 


in their own right . . . giving real credence to the promise that 
tomorrew will be the ‘Age of Plastics.’ '’ 

After further reference to the origin and development of 
plastics, including the work of Dr. Leo Baekeland with his 
Bakelite, the booklet points out that since 1920 there has 
been a procession of new plastics at the rate of about one 
completely new material per year. As a result, industry to 
day may select from any of more than twenty basic types 
of plastics, each possessing its own distinctive, man-endowed 
characteristics. 

Proceeding to a discussion of the use of plastics in power 
tools, the booklet reports how Thor engineers (‘‘Thor”’ is the 
trade name of Independent products) worked out the new 
plastic-housed drill in just 145 days as an emergency alumi 
num-conservation measure, at the same time ‘‘convincingly 
demonstrating that the replacement of aluminum with plastic 
housings in certain types of tools not only saves thousands 
of pounds of metals but definitely increases the efficiency of 
the tool and the productivity of the worker.” 

At this point, the booklet refers to the new tools as being 
“armored -in-plastic,”’ a term carried through the remainder of 
the pages and through all of the company’s other advertising 
as descriptive of the lightness, high-impact strength, low 
thermal conductivity, increased safety factors, and unusual 
toughness and durability of the plastic housing. 

In this connection it is noteworthy that engineers of the 
company worked in close cooperation wi.h the Tennessee- 
Eastman Corp. in testing 16 different types of plastic before 
finding the one that was satisfactory for the housing. The 
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3—A gjirl’s face, a rose’s petals, 
a skimming sailboat, suggest the 
beauty, smoothness and light weight 
of the drill’s new plastic housing 


material is a cellulose acetate butyrate formula, and the 
company Calls it Thorite. 

Stress is laid on a reduction of 14 percent in weight as 
compared with aluminum, and a thermal conductivity of 
only 1.7 Btu. per hr. per sq. ft. per ° F. perinch. These two 
properties give a tool that is easy to handle and cool-running 
at all times. Figures for impact and dielectric strength are 
given as proof of the ability of the tool to ‘take it’’ under 
rough usage. They also indicate the protection against elec- 
trical shock the tools afford the workers. 

After outlining the laboratory background of Thorite, the 
booklet goes on to tell the ““human reasons”’ for the superiority 
of the new product:. Here, the ‘kind feel’’ of plastics is 
described; because the tool feels comfortable in the operator's 
hand ‘‘the incidence of fatigue is so-retarded that the individ 
ual’s production is sustained on a higher level for a more 
prolonged period of each working day.” 

Particular attention is directed to a comparison of the new 
tool with a drill of comparable capacity cataloged at the out- 
break of the war and now obsolete, having been succeeded by 
the aluminum model. It is shown that the new drill weighs 
only 3'/, Ib. as against 8 Ib. for the obsolete model, measures 
only 8*/, in. as against 13 inches. Thus in less than half the 
weight and almost half the space, the plastic-encased power 
tool gives equal drilling power and capacity. 

The booklet concludes with a comprehensive outline of the 
new product’s specifications and construction features, ex 
ceeding in power any electric tools of comparable size, weight 
and capacity that have as yet come from the company’s 
laboratories. 

Partly because of the exceptional performance of the U14K 
and associated models, and partly because of their accept 
ance and the success of the current merchandising campaign, 
the Independent company has announced that eventually it 
will have a complete line of ‘‘armored-in-plastic’’ tools. Ac 
cording to Mr. Kirchner, a number of other tools now are in 
the experimental stage or in the process of laboratory de- 
velopment. It is expected that some of these tools will 
be sufficiently advanced by the end of the year to permit of 
their announcement at that time. 
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Checking the angles 





NE of the most important tools of the ground crew of 

any plane, large or small, is the propeller protractor. 
Designed to determine, while a plane is on the ground; the 
angle of pitch of the propeller and to synchronize this angle 
on all the propellers of a multi-engined plane, the instrument 
is also used for various other purposes. These include check- 
ing plane elevators and all other parts where the exact rela 
tion of the angle of one part to the angle of another or to the 
ground, level or sloping, must be known. 

Originally, propeller protractors were made entirely of alu 
minum, but early in the war it was feared that a scarcity of 
this metal might hamper production. Since the devices are 
so essential that at least one is needed for every ground crew, 
development work was begun, two years ago, on a plastic pro 
tractor (Fig. 2). Now, all the initial difficulties encountered 
in the intricate molding and assembly operations have been 
overcome and the unit is being supplied in quantity to the 
Army Air Force. 

In design, size and general construction, the plastic pro 
tractor is practically a replica of the aluminum device. It is 
7 in. wide and a little more than 7 in. high with a 4'/, in 
handle on the back. Altogether there are 8 component parts 
(Fig. 1) which are molded of high acetyl acetate: the base, 





1 


2-piece finely calibrated dial, front dust protector, handle, 
front indicating level, and two small brackets. 

Probably the greatest advantage of the plastic pretractor 
as compared with the aluminum product is the accuracy of the 
calibrations and the thinness of the calibrating lines. Dial 
dies having the utmost precision are responsible for this ac- 
curacy and make possible the production of many dials pos- 
sessing the same exactness of calibration. In contrast, each 
aluminum dial had to be individually engraved. 

The dial pieces on the plastic protractor are fitted with 
greater precision than on the aluminum models. Specifica 
tions for both the plastic and aluminum instruments allow a 
‘ play”’ of only 5 min. in one degree. While the play in most 
metal protractors is about at this limit, in the plastic devices, 
it is, on the average, much less. The plastic dials have also 
made possible a considerable saving in man-hours of labor. 

The squared edges on the bottom and sides of the plastic 
protractor are of phosphor bronze, much narrower than on the 
aluminum model where the edges are of aluminum. The 
bronze reinforcements are said to withstand rougher usage 
without getting out of alignment or sustaining other damage 
which would interfere with the operation of the instrument. 
After molding, the plastic parts (Please turn to page 174) 


1—Eight parts are molded of high acetyl acetate. 


2—Propeller protractors determine the angle of pitch 


of a propeller and synchronize this angle on all blades 
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S heep in Mink's C othing 


Ta 





BEAVER coat for the price of sheepskin. Lynx 

the cost of lambswool. Such are the prospects | 
Mexican-born scientist, at his laboratory in Minneapolis 
By chemically reacting groups already present in the fiber 
sheepskin and lambswool with a reagent to form a ther 
setting resin, Dr. Calva has been able to simulate luxury 
so skillfully that it would require a connoisseur to detect 
difference. Variation of the reagents have produced 
effects as luster, curl, water repellence, wear resistance, m 
proofing and increase in the diameter of the filament. | 


forth by a new process developed by Dr. Jose B. Calva 


the luxury furs themselves have not been overlooked in 
process which, without changing or destroying the nat 
beauty of the furs themselves, can add permanent luster 
crease resistance and wear resistance to rare and fragile sh 

Furs, however, represent only one application of the pri 
which includes the treatment of jute, cloth, felt, pile, car 
ing and bristles to effect crease resistance, body, silkiness 
shrinkability, or whatever qualities the individual mater 
requires to prolong its life or increase its usefulness 

The idea of imparting qualities other than those inhere: 
the fibers is not new. For some time there have been nu: 
ous processes in widespread use for the waterproofing 
fireproofing of cloth. As early as 1929 we find a method o 
ducing crease resistance in fabrics. This process, which 1 
closely resembles the Calva method, was invented by t 
Englishmen—Foulds, Marsh and Wood—and is known as 


1—This modish “beaver 
started life as a sheepskin 
It is one of the few available 
civilian offspring of 
method. 2—An unprocessé 
pelt set between two pr 


essed skins points up the /{ 
effect of the Calva proc 
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Tootal Broadhurst method. It consisted of the condensation 
or polyimerization of a synthetic resin—phenol-formaldehyde 
or urea-formaldehyde—in the presence of cellulosic fibers to 
produce crease resistance in materials without affecting the 
original suppleness of the fibers. Of more recent date we find 
other developments in the treatment of wool materials to 
eliminate shrinking and to improve wearing qualities. 

The particular merit of the Calva method lies in the fact 
that it can be so applied that it merely encases the fibers, as 
do many of the other processes, to add certain properties 
without changing the nature of the material or, as in the case 
of sheep pelts, it can radically alter the nature of the fiber. 
The characteristic feature of the process is that in order to 
carry out these reactions, it utilizes the parent substance of 
the fiber itself. 

Because of wartime restrictions, industrial utilization of the 
Calva method is limited to a single commodity—furs. 
Fifteen hundred skins a day are processed by the Winslow 
Bros. and Smith Co., shearling division of Armour and Co., 
and by Master Industries for the Army Air Corps and the 
Marine forces. Since they are the only visible evidence of the 
success of the process, an analysis of their preparation will 
serve best to illustrate the important features of the immersion 
method which is applicable to sheepskins or shearlings. 

Tanned shearlings, selected for uniform quality, are first 
degreased and dried. Then they are soaked in water which 
swells the tanned leather of the pelt and serves as a means of 
drawing a properly selected substance—in this case a water 
solution of corn syrup—into the leather to protect it from 
contact with subsequent reagents and thus prevent deleteri- 
ous effects. After this treatment, the pelts are again dried. 

A solution is then prepared composed of 60 parts by weight 
of commercial cresol and 40 parts of a mixture of benzol, alco- 
hol and water, hydrogen chloride being bubbled into the mix- 
ture to assure proper acidity and to act as a catalyst and de- 
hydrating agent. The sheep pelts are submerged in it for 120 
min. at 38° C., the skins being moved back and forth to insure 
uniform penetration. At the end of the time period, they are 
removed from the bath and the excess of treating fluid is re- 
moved mechanically. 

Following this step, the skins are submerged for 20 min. at 
45° C. in a solution of commercial formaldehyde having a 
concentration of about 40 percent by volume. The amino 
groups present in the pelt, which have been rendered active 
by the hydrochloric acid, react with the formaldehyde to give 
rise to condensation products. The formaldehyde also reacts 
with the excess of cresol. 

The skins are removed from this bath and submitted to a 
series of washings: first, in running cold water to remove as 
much of the formaldehyde as possible; then, in a solution con- 
taining common salt and sodium bicarbonate. The salt is 
applied to prevent swelling which would annul the effects of 
tanning, and sodium bicarbonate to neutralize the residual 
hydrochloric acid. The final effect of both washings is the 
removal of all entrained substances used throughout the 
process. A third washing removes the salt and sodium 
bicarbonate. 

After the skins are dried, they are mechanically finished by 
combing in an electrically heated (Please turn to page 174) 


3—-Magnified view of the wool fiber on the pelt before 


processing. 4—Chemicals are applied by means of 
brushing to form a plastic with the fibers. 5—The wool 
fiber on the pelt is shown after processing. Straighten- 
ing of the fibers is a primary result of the process 
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OIL BOTTLES FOR ARMY RIFLES (Fig. 1) ARE AS 
essential to the functioning of a gun as the ammunition, the 
trigger or the barrel. Unless rifles are kept in top-notch 
condition, uudergoing constant cleaning and oiling, they 
quickly foul and become unusable. Consequently, in the 
design of the Lee Enfield rifle (Fig. 2) a space was left in 
the hollow 2-piece stock which accommodates one of these 
containers, the pull-through and a wiper. 

When the bottles first were molded of plastics, a phenol 
formaldehyde compound was used. However, extensive 
breakage and replacement necessitated the use of another 
material with greater tensile strength. From among the 
various thermoplastics that were tested for this application, 
cellulose acetate butyrate was finally selected as the most 
suitable. Due to the tendency of thermoplastic materials to 
creep, difficulties were encountered in molding a container 
that did not leak. The problem was overcome when a cir 
cular recess was located behind the thread of the cap and a 
washer was used which was small enough to be forced over the 
threads and to spring into this recess. 

The bottle consists of three plastic parts: the body, the 
cap and the spoon for applying the oil. The cap is molded 
in one piece, complete with threads which must be held to a 
tolerance of 0.005 inch. The body has a thread molded 
integrally by a 12-cavity automatic die which unscrews the 
threaded cores by its opening action. With this type of die, 
a molding cycie can be completed in 22 seconds. The parts 
are taken directly from the machine, the washer put on with 
the fixture, and the spoon inserted in the top. 


Credits— Material: Tenite II. 
for Small Arms Ltd. 


Molded by Percy Hermant Lid. 


THIS 18-FT. PLASTIC MODEL (Fig. 3) IS PROVING OF 
benefit in speeding the construction of Victory ships. By the 
study of the transparent model, shipbuilders are able to learn 
the fastest method for putting a ship together. They can 
inspect the model and determine whether plate A or plate B 
should be placed first, or whether it might not be better to 
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put in a foundation for machinery before applying any plate. 
In addition, workmen can be brought from the shipways 
and given visible instructions on procedure. Otherwise they 
must get their experience from the actual building of a ship 
This training possibility is important in view of the fact that 
it has been necessary to change the skill of a great many work 
men in switching from the construction of the Liberty ship 
to the Victory ship. For example, there are fewer riveters 
employed in building a Victory ship than for a Liberty ship 
Every single part of the ship is plastic with the exception of 
piping lines which are of metal. During construction of this 
500-Ib. model, which took from December to June, workers 
were confronted with such problems as bending the acetate 
sheeting over a jig and holding the curve while heating. Hav 
ing no other method at hand, they simply held the heated 
sheet over the mandrel until it cooled. When they wanted to 
make a '/,-in. rod, they cut out a square piece of acetate, 
turned it on a lathe and used emery paper for finishing 
Practically the only tools used, outside of hand tools, were a 
jig for cutting shapes and a carpenter rig for cutting mandrels 


Credits— Material: Lumarith. Fabricated by Bethlehem Fair- 


held Ship Yard In 


ARRAY OF KNOBS 


of a plane is 


TO THE UNINITIATED THE 
and buttons on the instrument board (Fig. 4) 
bewildering. To the pilot, they are the pressure points of a 
highly sensitive body by means of which every part of the 
mechanism can be controlled. 

This pilot-pedestal instrument panel constitutes one of the 
many units into which the entire board is divided. It is 
formed of a large rectangular phenolic laminated sheet, with 
holes of varying sizes cut out f om a large part of the surface 
Formerly, the panel (center) was backed by an aluminum 
panel which served as a ground shield. However, the number 
of holes—approximately 80-—-which must be machined in the 
surface of the panel subsequent to the pressing operation raised 
the difficulty of locating the holes in exactly the same position 


*Reg. U. S. Patent Office 
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m both panels. This difficulty was obviated by eliminating 
the aluminum panel and metal plating the reverse side of the 
plastic panel (top). The identifying data on the panel are 
printed on a separate veneer sheet which is subsequently 


laminated to the rest of the panel. Fluorescent pigment is 


employed in the printing of all of the instructions. 


f 


Credits— Material 1y Metapla 


‘orp. for Glenn L. Martin ( 
THIS TRIANGULAR SUPPLY CONTAINER (Fig. 5) IS 
me of the latest time-, labor-saving devices to be used in 
mmercial laundry machines (Fig. 6) Automatically con 
trolled by a marked cylinder that is divided into 1-min. inter 
vals, each of the 10 plastic hoppers employed on a washer is 
filled with a specific washing solution. At a predetermined 
time, its contents are discharged into a mixing chamber 
which, in turn, empties into the main body of the washer 
hus, soap, bleach and bluing can be added at the proper time 
A black phenolic material was selected for the molding of 
these containers. Careful engineering was necessary because 
of the deep draw incorporated in the design of the part, and 
the placement of the strengthening ribs, the handle attach 
ment lugs and pivoting trunnions. This precision molding 
also made imperative the use of a well-compounded, easy 
lowing material. In addition to moldability, the plastic 


employed for these containers had to possess natural chemical 


resistance. Strong soaps, alkali and bleach, while necessary 
§ in the washing operation, are, in their concentrated forms, un 
desirable reactive agents with most materials. Since the serv 
ice containers act as measuring cups in adding concentrated 
so“tions to the washing water, it was necessary that they be 
‘d of a material unaffected by these chemical substances. 

lhe use of phenolic containers on these automatic washing 
machines has had a tendency to reduce the cost of replace 
ment and repair. In addition, these hoppers can be produced 


i plastic on a mass production basis. 


Credits—Material: Durez. Molded by Plastic & Die Cast 
Products Corp. for Robot Laundry Machine Corp. 











The jeeps of railroading 


by GEORGE C. GRESS* 





AILWAY motor cars are the jeeps of railroading. As 

modern versions of the hand car, they carry section 
maintenance gangs and tools, pull loaded trailers and serve 
in a hundred and one odd jobs. These small, sturdy cars are 
indispensable in keeping right-of-ways in shape for heavy 
wartime traffic. Overseas, Army railroaders from the Bangor 
and Aroostook, from the Southern Pacific and every other 
American line have proved the versatility of the cars in speed- 
ing the reconditioning of war-torn railroads. 

Essentially, these motor cars are built around a frame on 
which are mounted the platform, gasoline engine, transmis- 
sion, four wheels and a pair of axles. A leading builder of the 
cars, the Fairmont Railway Motors, Inc., produces a line 
which includes types specially fitted for every service and 
every set of operating conditions. For the Army, a model is 
built that is adaptable to any gage track from 30 to 60 inches. 

Over a period of years the engineers of this company have 
come to know molded plastics and to apply them in increasing 
amounts in the design and construction of their equipment. 
Specifications are rigid for any material used in the cars, since 
severe operating conditions are the rule—ranging from Arctic 
temperatures to blazing desert heat. And the men who 
operate the equipment are not in the habit of treating any 
thing with kid gloves. They expect the cars to operate for 
miles without any repair service and to provide faithful serv 
ice over long years with a bare minimum of maintenance. 


* Manager of thermosetting sales, Plastics Div., Monsanto Chemical Co 
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These are the requirements which must be kept clearly in 
mind during the design of each part. Above all, the engine 
and other mechanical components must be completely 
weatherproof, extremely simple and rugged. 

Molded plastics first became important in car design as a 
medium of electrical insulation between wheels and axles 
On most railroads, signal systems are tripped when an elec 
trical contact is made between the two rails of a track. The 
electrical arrangement is such that when a train moves across 
the tracks at the established point, a contact is established be 
tween the rails, through the rnaetal wheels and carriage of the 
railcar. The contact activates the signal system so that an 
other train on the same track will have adequate warning 
Maintenance cars, however, are intended to be manhandled 
off the track when a train approaches. Consequently, they 
must be insulated to prevent contact between the rails, and 
the best place to provide such insulation is between the wheel 
mounting and the axle. 

Wheels on the lighter hand cars are pressed on to the axl 
and held there by a threaded nut. The desired insulation is 
provided by a molded phenolic sleeve (Fig. 1) which fits be 
tween the wheel hub and the axle. Both when pressed on 
the wheel and when removed by a shock puller this plastic 
sleeve is subjected to heavy strains. In shock pulling, the axk 
is struck with a heavy blow by a sledge hammer, the force of 
the blow loosening the wheel and the collar. The molded plas 
tic collar takes that treatment without failure. Even greater 


1—This molded phenolic sleeve prevents light-weight 
hand cars from activating railroad signal systems. 2 
A large motor car. 3 and 4—The timer for the ignition 
system is mounted in this phenolic housing. 5 and 6 
Plastic check valves are used in the engine carburetors 


7—A phenolic flange insulates wheels on larger cars 
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toughness is needed in service where shocks from track bumps 
and rai] joints are all transmitted through the plastic collar, 

In heavier cars, particularly those equipped with roller 
bearings, a different wheel mounting method is used. In this 
equipment, the wheel is bolted by 8 bolts to a flange on the 
bearings (Fig. 7). To provide insulation, a matching flange 
of high-impact cord-filled phenolic is inserted between the 
wheel hub and the mounting plate to prevent metal to metal 
contact. A ring of holes is molded into this phenolic part to 
accommodate the assembly bolts, and a short collar is pro 
vided around the center hole. Since metal bolts can also act 
as conductors, each is fitted with a vulcanized fibre bushing. 

Cord-filled high-impact phenolic was selected for use on 
these heavier cars because of the high-shock loads to which 
the parts are sub‘ected. This material provides approxi- 
mately ten times the impact strength of wood-filled materials 

higher than many metals. Molding is carried out in a 
single-cavity semi-positive compression mold designed with 
a large loading volume to handle the bulky compound. 

The success of these applications over extended service 
periods led to the development of a plastic timer block. 
Following the basic requirement for simplicity, timing for the 
ignition system is provided by a unit which rides on the fly 
wheel shaft (Figs. 3 and 4). The timer is designed so that a 
momentary contact is established at each revolution of the 
wheel. The unit incorporates a coil, terminal clips and con 
tacts. The molded phenolic block serves as a mounting for 
the contacts, a housing for the coil and a base for the clips. 
If metal instead of plastic were used for this application, in 
sulation material would be required at numerous points 
throughout the unit Because of the intricate shape of the 
piece and the close dimensions needed, molding was a pre 
cision job. The mold is of 2-cavity semi-positive design, with 
a loose mold piece to provide the coil recess. 

The engines in these railway cars also employ plastics. The 
carburetors are designed with spring-loaded check valves 
which control the flow of air and of air-gasoline vapor. 
Proper functioning of the engine requires these valves to open 
quickly and yet snap closed to form a tight seal when flow is 
reversed. Since operating requirements demand that the 
valve disks possess high dimensional stability and extremely 
low liquid absorption, general-purpose phenolic is used. 


Credits—Material: Resinox. Molded by Northwest Plastics, 


Inc., for Fairmont Railway Motors, Inc. 
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FLAS TIVS 


The terpedo-shaped rubber plugs with which defense workers 
protect their ears against deafening machine noise have a 
way of getting lost. To guard against this exigency, many indus- 
trial workers make use of this Bakelite cellulose acetate case 
which has a compartment for each plug and a third cavity for the 
lubricant which facilitates the insertion of the plugs in the ears 
Molded by the Plastic Die and Tool Corp., the cases are being 


supplied to workers by a number of manufacturing rlants 


» With gasoline restrictions increasingly stringent, motorists 
@ find difficulty in adjusting cars geared to high speeds and 
rapid acceleration to the limitations imposed by inferior gasolines 
and reclaimed tires. These scientifically designed pressure con- 
trols, known as Mileage Masters and consisting of a body, cap 
plate, piston rod and head, spacer and tee, prevent power surges 
and provide controlled acceleration. Injection molded of Tenite II 
in a 7-cavity combination mold in 60 sec. cycles by Plas-Tex Corp. 
for Blue Diamond Corp., these controls withstand under-hood 
temperature of 180°. The vacuum tube is of Saran 


In the back alleys, on the farm, in the theatre. Harmonicas 
have had a place in every walk of life. And now they are 
serving with our men overseas. Of a size to fit into a hip pocket, 
they bring music to the front lines where other instruments are 
barred because of size. Plastic Mold & Tool Co. are molding these 
Produced in 
one-cavity dies, these instruments must be held to close tolerances 
so that the removable reeds can be slipped irito the slots molded 


for them in each prong. When the reeds are in place there must 


harmonicas of Durite for the Harmonica Reed Co. 


be no air space around them through which the wind can escape 


Skilled radio technicians utilize these alignment tools to 
bring padding condensers into final adjustment. Molded of 
a Durez phenolic compound by Globe Tool and Molded Products 
Co. for General Cement Mig. Co., the tool has two major parts. 
The barrel, hexagonal in shape in its inner working end, is topped 


in REVIEW 





by a small knurled head. The plunger is kept from protrudin 





beyond the end of the barrel by a spring 































= No one will deny the essentialness of cosmetic 

) builder. These attractive lip rouge boxes are molded of Te 
ite by Plastic Die and Tool Corp. for Tru-Lip Cosmetics on a | 
cavity die, six tops and six boxes being made or ie shot. TI 


containers come in deep red, black, ivory and 


This computing device, called the Jernstedt Electroplatir 


Computer, does for the electroplater and plating chemi 
what the slide rule does for the engineer. Through the use 
logarithmic scales it eliminates lengthy calculation It is mad 


Ls 


of Vinylite laminated sheeting for Hanson-Van Winkle-Munr 
Co. by Bastian Bros. Co. 
after which the sheet is 


Printing is done on a matte surfa 5 
laminated with a transparent { 


same basic stock 


™ At one time, the surface oxidizing treatment 
d airplane parts at a Curtiss-Wright Corp. plant was comp! 
cated by the susceptibility of the 28,000 gal. treatment tanks to at 
tack by the chromic j 


and sulfuric acid anodizing solutions 
difficulty was overcome when the tanks were lined with sheet 





Lucite which offered the further advantage of beir 
by sudden temperature changes. In addition, thess 


proved to be less expensive, lighter, and les 


. 
X With telegraph facilities bearing a large | 
communication, each part of the system must f 
absolute fidelity. For example, Western Union Telegrapl 
found these thimble tape cutters, formerly molded 
and a cotton-base compound, to be less susceptible to breakage 


made of Plexiglas. By using a single-shot mold with six removable 







inserts, General Electric Co., Plastics Divisions, can at one tir 





injection mold these cutters in six different sizes 
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Production of synthetic resins in 1943 





rotons production of over 651 million pounds of 
synthetic resins in the United States during 1943 is 
reported in statistics of commercial production and sales of 
synthetic resins compiled and released by the United States 
Tariff Commission. This represents an approximately 
50 percent increase in production over that of either 1942 
or 1941. 

Output of resins derived from cyclic compounds, which 
includes the coal tar group, increased from 284 million pounds 
in 1942 to 379 million pounds in 1943, an increase of 33 per 
cent to an all-time high. The previous peak of 334 million 
pounds was reached in 1941. +The production of resins 
derived from noncyclic compounds increased from 143 million 


pounds in 1942 to a record 273 million pounds in 1943, an 
increase of 90 percent. 

The total of phenolic resins of all types produced reached 
164 million pounds, an increase of 12 percent over 1942. 
An enlightening breakdown of the figures for the phenol- 
formaldehyde resin into such end uses as molding, casting, 
laminating, protective coatings and adhesives, is given in 
Table I. The production of urea-formaldehyde resins rose 
from 37 million pounds in 1942 to 54 million pounds in 1943, 
an increase of 43 percent. More than half of the output of 
this resin went into adhesives. 

A record figure of 204 million pounds was reached for alkyd 
resin production in 1943, an (Please turn to page 192 


TABLB I.—UNrrep STATES PRODUCTION AND SALES OF CERTAIN PLASTIC MATERIALS IN 1943 


Product 


RESINS FROM CYCLIC COMPOUNDS (COAL-TAR, ETC.): TOTAI 
Alkyd resins (phthalic anhydride)* 
For protective coatings 
For textiles 
For molding and casting 
For miscellaneous uses 
Phenolic resins, total 
Phenol-formaldehyde 
For molding 
For casting 
For laminating 
For protective coatings 
For adhesives 
For miscellaneous uses 
Cresols or cresylic acid-formaldehyde 
Other phenolic resins 
Mixed phenolic resins 
Phenol-cresol-aldehyde 
Cresol-xylenol-aldehyde 
Other mixed phenolic resins 
Polystyrene 
Other cyclic resins‘ 
RESINS FROM NONCYCLIC COMPOUNDS (NON-COAL-TAR): TOTAL 
Alkyd resins, total 
Abietic acid, abietic and maleic acids 
Fumaric acid 
Maleic anhydride 
Other alkyd resins 
Nitrogen noncyclic resins: 
Urea-formaldehyde 
For adhesives 
For protective coatings 
Miscellaneous uses 
Alcohol polymerization resins® 
Polyviny! alcohol-aldehyde 
Other noncyclic resins 
TOTAL FOR RESINS, 1943 
TOTAL FOR RESINS, 1942 
TOTAL FOR RESINS, 1941 
TOTAL FOR RESINS, 1940 
* Includes anhydride-alcohol-oil chemically combined. 


* Data are confidential and may not be published; however, they are included in “Alkyd resin’ 


be ities included in “Other oi resins"’ total. 
4 Includes petroleum-derived cycl 
* Includes ally! alcohol and furfury! aicohol polymerization resins. 


Sales 
Production Quantity } ‘alue Unit value 
lb. lb per Ib. 
378,846,000 337,800,000 $76,701,000 $0.23 
154,385,000 124,992,000 23,649,000 0.19 
153,398,000 124,184,000 23,451,000 0.19 
514,000 , 
291,000 ° : 
182,000 b 
142,912,000 
124,204,000 118,395,000 38,210,000 0.32 
61,424,000 60,371,000 21,971,000 0.36 
2,838,000 2,845,000 1,270,000 0.45 
22. 606,000 18,353,000 +. 478,000 0.24 
5,519,000 15,273,000 5,140,000 0.34 
10,290,000 10,247,000 2,079,000 0.20 
11,527,000 11,306,000 ,272,000 0.29 
16,805,000 13,192,000 3,986,000 0.30 
1,904,000 ¢ ‘ 
21,395,000 18,567,000 3,915,000 0.21 
10,322,000 8,405,000 1,549,000 0.18 
1,164,000 695,000 26,000 0.18 
9,909,000 9,467,000 2,240,000 0.24 
6,737,000 6,374,000 2,239,000 0.35 
53,416,000 56,280,000 4,702,000 0.08 
272,665,000 229,767,000 101,290,000 0.44 
49,644,000 45,912,000 8,384,000 0.18 
11,789,000 12,263,000 1,416,000 0.44 
9,035,000 6,222,000 1,815,000 0.29 
24,803,000 23,420,000 4,122,000 0.18 
4,017,000 1 007,000 1,031,000 0.26 
53,859,000 51,733,000 13,288,000 0.26 
32,546,000 30,521,000 6,966,000 0.23 
4,857,000 $,559,000 1,182,000 0.26 
16,456,000 16,653,000 5,140,000 0.31 
522,000 415,000 326,000 0.79 
14,435,000 2,349,000 8,232,000 0.67 
154,205,000 119,358,000 71,060,000 0.60 
651,511,000 567,567,060 177,991,000 0.3 
426,731,106 373,185,293 149,680,000 0.41 
437,799,687 348,307,470 117,255,951 0.3: 
276,814,363 201,099,650 59,368,339 0.30 
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Plastics in structural design 


Discussion of the effects of holes, corners, notches and abrupt 
changes in section on the performance of molded structural parts 


by V. E. MEHARG and L. E. WELCHT 





n° INCREASING attention is given to the use of 
molded plastics in structural members and in other 
““load-carrying"’ applications, the question of proper design 
arises. There is apparent a degree of uncertainty, or even 
confusion, as to whether these plastics should be handled to 
conform with conventional design practices, or whether 
entirely new principles should be adopted. 

In the plastics industry, certain design features are employed 
which detract from the strength and service life of many 
molded products. Some of these are: 1) sharp inside 
corners, 2) notches in the surface, 3) rapid or abrupt changes 
in section thickness, and 4) poor discretion in the location of 
holes in the molded parts. These discontinuities or “‘stress- 
raisers” produce, in adjacent regions, what are commonly 
known as “‘stress-concentrations.”” The purpose of this 
paper is to discuss the problem of stress-concentration in 
both a theoretical and practical manner and to present some 
complementary data on the behavior and characteristics of 
several molding materials when subjected to applied stress 
after being fabricated into parts containing “‘stress-raisers.”’ 


t Research and Development Laboratories, Bakelite Corp. 








d =Uniform Tensile Stress 
, = Concentrated Tensile Stress 
P =Apphed Tension Lood 
A = Cross-sectional Area 
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In considering the fundamentals of stress and strain, the 
first point to be clearly understood is that plastics in their 
finished form exhibit precisely the same mechanical char- 
acteristics in structural applications as do all other materials 
of construction—steel, aluminum, cast iron, concrete and 
wood. However, while the mechanical characteristics are the 
same, the magnitudes of the various mechanical properties 
are different for each material. Thus, any theoretical or 
practical analysis of the behavior of a structural member 
under stress is applicable to plastics as well as to metals, 
concrete, wood and other construction materials. 

By definition, stress is the load per unit area acting at any 
point within a stressed body. For purposes of clarity, let us 
first examine the case of a pure tension stress such as would 
develop in a bar (Fig. 1) under an applied tension load (P) 
acting ateachend. In Fig. la, every particle in the bar with 
the exception of the ends is acted upon by the same stress 
which is uniform across the section. This stress—the load 
(P) divided by the cross-sectional area—is denoted simply by 
the Greek letter o. 

It is obvious from the definition of stress that if the load 


P= Applied Load 
R =Fillet Rods 
T = Thickness 
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(P) is heid constant, the stress in the ber will vary inversely 
with the cross-sectional area. This brings up a most im- 
portant question in design. Given a certain load (P) which 
must be carried by the bar, what should be the cross-sectional 
area (A) of the bar if satisfactory operation is to be insured? 
This question can only be answered if the stress-strain char- 
acteristics of the proposed material are known. (Strain is 
defined, for small deformations, as the unit of extension and 
is directly related to the stress as shown in Fig. 3 and dis- 
cussed in greater detail in later paragraphs.) The cross- 
sectional area will be determined by the maximum allowable 
working stress that may be imposed upon the materials for 
the conditions under which the part is to operate. If this 
maximum allowable working stress is known, then the prob- 
lem is immediately solved provided there are no stress-raisers 
present in the structure under consideration. 

Let us suppose, however, that it is necessary to have a very 
small hole in the center of the bar. The design problem is 
immediately complicated since the presence of the hole pro- 
duces a stress-concentration in the adjacent region regard- 
less of the material from which the bar is fabricated. This 
stress-concentration is not caused by the reduction of the 
cross section but results from the discontinuity effect pro- 
duced by the hole. Such a stress-concentration is pictured 
in Fig. lb. This diagram shows that the stress-distribution 
through the cross section some distance away from the hole 
is the same as in Fig. la for the same load (P) and the same 
cross-sectional area (A). However, the stress-distribution 
across the bar at the hole is no longer uniform, but is a variable 
with the tensile stress disproportionately high at the edge of 
the hole. It can be shown theoretically that the maximum 
stress at the edge of the hole, denoted by ac, is three times the 
uniform tensile stress in parts of the bar away from the hole. 

There is considerable experimental evidence to show that 
such a condition actually exists in a tension member contain- 
ing a central hole which is small compared to the width of the 
bar. This is the simplest example of stress-concentration 
possible, but it suffices to illustrate the point of this dis- 
cussion, which is: If compensation for the stress-concentra- 
tion had not been made in the original computation of the 
cross-sectional area of the bar, failure might result under the 
given load (P). Of course, if the hole is necessary, then the 
cross-sectional area of the bar should be increased threefold 
in order to reduce the stress at the edge of the hole to the 
magnitude of the maximum allowable working stress. How- 
ever, this increases the weight threefold. It is obvious that 
the elimination of the hole is desirable if possible. 

















A less obvious but nevertheless important source of stress- 
concentration is the ever-present variation in section thickness 
which occurs in structural members. Analogous to this is the 
sharp inside corner often used in boxlike or ribbed structures. 
Sharp inside corners and those produced by differences in 
section thickness may be more severe stress-raisers than holes. 
Stress-concentration resulting from sharp inside corners— 
such as occur between two sections at right angles to each 
other and connected along one edge—can be diminished by 
modifying the change in section or direction by the insertion 
of a liberal fillet radius. The fillet radius eases the change of 
stress from one section to the other or the change in direction 
of stress just as, in the flow of liquids, the tapered union or 
radius elbow in a pipe aids streamline flow and reduces 
turbulence. Just as a restriction or sharp corner in a pipe 
line causes turbulence, so an abrupt change in section or a 
sharp corner produces stress-concentration or abnormally 
high stress in a stressed body. 

The effect of a fillet radius in reducing stress-concentration 
can be shown theoretically. Figure 2 indicates the theoret- 
ical relationship between the stress-concentration factor and 
the fillet radius that is obtained from a fundamental study 
of the bending of a structural member such as that shown in 
this drawing. (The stress-concentration factor is merely 
the ratio of the abnormal stress existing at a point of stress 
concentration to the normal stress which would exist at the 
point if the stress-raiser were not present.) The curve 
shown in Fig. 2 has been experimentally verified by photo- 
elastic analysis, and the main purpose in presenting it here is 
to show the very rapid decrease in stress-concentration 1n- 
duced by a very slight increase in the fillet radius. This is a 
very important property of fillets. A useful rule in design 
is: make the radius of the fillet at least equal to the thickness of 
the thinnest section involved. The reason for this statement 
is apparent from a study of Fig. 2, which shows that for a 
ratio of fillet radius to section thickness (R/T) of one/one, 
the stress-concentration factor is only slightly greater than 
unity. - This indicates only a slight stress-concentration in the 
region of the fillet for this condition. 

Still another source of stress-concentration is the presence 
of a notch in the surface of the body under stress. Notches, 
which may result from machining or scratching, sharply lower 
the breaking strength of the part. This fact is clearly illus- 
trated in glass cutting where the surface of the glass to be cut 
is first scratched or notched with a diamond point or some 
other suitable means. The glass is then bent in such a way 
that the notched surface is under tension, whereupon the 
glass fractures along the line of the scratch. This method 
is successful not because the glass becomes slightly thinner 
under the scratch but because of the high stress-concentration 
created at the notch under applied bending. 

In general, the extent to which a notch is detrimental to the 
service of a structural member depends upon the location, 
depth and radius at the bottom of the notch. If the radius 
is very small, like the V-notch radius used in impact testing, 
the stress-concentration is quite high—a fact which suggested 
the use of a notch in the Izod impact test. The effect of a 
notch on the breaking load of a specimen, measured by 
breaking specimens both with and without a notch under 
standard conditions as in the case of the Izod test, is defined 
as ‘‘notch-sensitivity.”’ 

Thus far, the discussion has been confined to the funda- 
mental concepts of stress-concentration and its causes. The 
question now arises—What effect does stress-concentration 
have upon the service life of the product from a practical 
standpoint? To answer this query it is necessary to analyze 
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Breaking load for bor machined to 0.40" thick. 
























































the stress-strain properties of the various rigid plastics 
that have possibilities in the field of structural engineering, 
and Fig. 3 illustrates the three most common types of stress- 
strain diagrams for plastics. Figure 3a shows the perfectly 
elastic or “‘brittle’’ type of material in which the stress is 
directly proportional to the strain from no load to fracture. 
This is the definition of perfect elasticity, the proportionality 
constant between stress and strain being known as the mod- 
ulus of elasticity. Such materials as wood-flour-filled and 
mineral-filled phenolic molding materials come under this 
classification and are more commonly called brittle materials. 

Figure 3b illustrates the behavior of a material which 
exhibits perfect elasticity up to a definite stress value—the 
“elastic limit’—but which, upon further stressing, shows a 
non-linear relationship between stress and strain. Materials 
such as the fiber-filled and fabric-filled phenolics and some 
thermoplastics are examples of this type. The latter portion 
of the stress-strain diagram beyond the elastic limit is referred 
to as the “plastic” region, or the region of permanent de- 
formability. Translated into physical terms, the latter 
portion of the diagram means that the material may be 
permanently deformed without fracturing. On the other 
hand, a perfectly elastic material (as defined by Fig. 3a) 
cannot be permanently distorted under short-time or under 
static stressing. 

Still a third general type of material is represented in Fig. 
3c. This type shows no perceptible range of perfect elasticity 
but exhibits a plastic type of deformation through the entire 
range of the stress-strain curve. Materials having extremely 
flexible resin and filler combinations may be of this type. 
Under static loading conditions, however, this type of material 
does not occur frequently in rigid plastics. These three 
fundamental types of rigid plastics will be referred to for the 
remainder of this article as Types I, II and ITI, respectively. 

The next step is to examine the effect of stress-concentra- 
tion on each of these types of material with specific reference 
to ultimate mechanical failure. The concepts of stress- 
concentration presented in the previous paragraphs were 
based upon the assumption of perfect elasticity. Accordingly 
the stress-concentration factor of 3 for a small hole in a tension 
bar is valid only as long as the stress-strain characteristics 
of the materials are elastic. As soon as plastic-type deforma- 
tion takes place, the stress-concentration factor decreases, 
because the material in the region of the stress-raiser flows, 





















































allowing the stress to build up in other portions of the body 
and leaving only a progressively smaller elevation in stress 
in the region of the stress-raiser. Therefore, the stress dif- 
ferential and, consequently, the stress-concentration factor 
decrease. It is easy to see that a perfectly elastic material, 
exemplified by Type I, will exhibit a relatively large stress- 
concentration at fracture in the region of a stress-raiser. 
Consequently it is termed ‘“‘notch-sensitive.'" Glass is a 
Type I material, a fact that makes clearer the reason why the 
scratch method of glass cutting is so effective. Conversely, 
glass in general is a poor materia for structural applications, 
in many instances, because of its notch-sensitivity. To 
a varying extent this is also true of rigid plastics having wood- 
flour or mineral fillers, and of some of the pure phenolic resin 
materials. If it is necessary to use materials such as these 
in the fabrication of load-carrying or structural members, 
great care must be exercised in the design of the molded parts 
to keep them free from stress-raisers—holes, notches, abrupt 
changes in section and sharp inside corners. 

Type II and Type II materials, the semi-elastic and non 
elastic varieties, are relatively less notch-sensitive than Type 
I materials, Because of the plastic “deformability” of 
the material, a stressed part fabricated for Type II or Type 
III, with stress-raisers essential in the design, will exhibit a 
tendency to relieve stress-concentration as the ultimate 
strength is approached. This characteristic of reducing 
stress-concentration prior to ultimate fracture is somewhat 
in proportion to the amount of permanent deformability 
available within the material. A material that shows a large 
degree of ‘‘plastic’’ deformability will relieve stress-con- 
centration to a greater extent than a material of lesser per 
manent deformability until the perfectly elastic materials, 
which show little or no tendency to alleviate stress-concentra- 
tion, are considered. Thus, materials such as fiber- and fab- 
ric-filled phenolics which are of the Type II variety would be 
considered as not notch-sensitive. Experiments, described in 
the following paragraphs, substantiate this reasoning. 

Figure 4 shows the results of ‘pure bending” flexural tests 
on specimens of a woodflour-filled phenolic material notched 
in the center as shown with various notch radii. It is evi- 
dent that as the radius of the central notch is decreased, the 
breaking load also decreases in the manner shown. This in- 
dicates that the stress-concentration increases as the radius 
at the bottom of the notch is (Please turn to page 182) 
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Revolutionary 





NEW CONSTRUCTION MATERIAL 


DEVELOPED WITH PLASKON RES 


N INNOVATION in plastics is this remarkable 
A product: 4 special low-pressure Plaskon 
resin reinforced with pliable, woven glass cloth, 
forming a completely new and widely adaptable 
construction material! 


This exceptional development, although re- 
stricted for use at present, offers industry an 
engineering and design material with revolu- 
tionary possibilities in the future. Its great 
strength, light weight and ease of fabrication 
especially meet the needs of large structures, 
where stress and strain must be predictable. Out- 
standing feature of this new resin is the fact that 
only enough pressure is required in forming a 
structure to bring the fabric plies in close contact. 


This new low-pressure Plaskon resin has made 
possible the world’s first plastic primary struc- 
tural member for aircraft. Two laminated skins 
of Plaskon resin reinforced with flexible glass 
fabric, separated by and bonded to a balsa wood 
core, were molded for the main fuselage of the 
BT-15 trainer plane shown above. This is an 
outstanding example of stress-skin construction 
for aircraft. Completely eliminated was the 
necessity for reinforcing members such as bulk- 





heads, stringers, ribs and cross-ties, despite the 
fact that all flight loads are transmitted through 
this main fuselage. The tail cone and side panels 
of the BT-15 plane also were fabricated from 
the Plaskon resin and glass cloth combination, 
with integral molded ribs instead of a balsa 
core. Development and flight-testing of this 
entire achievement are credited to the Army 
Air Forces Materiel Command, Wright Field, 
Ohio, aided by Plaskon engineers. 


In making the results of their successful research 
available to commercial plane builders, the 
Army Air Forces emphasized several exceptional 
advantages of the permanent Plaskon Resin- 
glass cloth construction material: great savings 
in fabrication time and expense, lower air 
resistance, greater plane speed, less buffeting 
and vibration, exceptional strength. 


Plaskon advancements in resin have made 
possible many outstanding developments for 
industry and the individual. Plaskon resin 
research and experience may be of valuable 
assistance in your manufacturing and sales 
programs — ask for their help. 
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The BT-15 fuselage of Plaskon Resin reinforced with glass 
cloth has been proved far stronger for its weight than a fuselage 
of similar design made of conventional structural materials. 
In static tests, resistance to simulated flak, and in actual flight, 
the Plaskon resin-glass cloth structure met extremely 


rigid 
Army Air Force specifications, 
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- Control of compression equipment 


by C. F. MASSOPUST* and ANTHONY J. POTTS** 





: ips compression molding of any thermosetting plastic 
material is an operation which has as its basic objective 
the completion of the polymerization of a resin that has been 
advanced to some lower stage of polymerization by the resin 
producer. In other words, a molder of thermosetting ma 
terials completes a chemical reaction which was initiated by 
the raw material supplier. These thermosetting resins are 
polymerized by the plastic molder through the application of a 
certain amount of heat and pressure for a certain period of 
time, using any of a number of types of molding presses. 

Basically, compression molding presses serve one function 
to provide a means for applying pressure to the molding ma- 
terial contained in the cavities of the die. Heat is supplied 
from an outside source and is delivered to the die or mold 
either through pipes, in the case of steam or superheated 
water, or through electrical leads, in the case of electrical re 
sistance heating. Most production installations use steam or 
water as a source of heat. 

Generally speaking, of the three factors (heat, time and 
pressure) involved in molding thermosetting materials, the 
correct amount of heat is the most important and the most 
difficult to control. For example, most phenol-formaldehyde 
compounds are molded at temperatures of about 320° F. 
If an attempt is made to mold the material at a much lower 
temperature, complete polymerization will not occur regard 
less of the pressure applied or the length of time the material is 
held at this pressure and temperature. 

Naturally, incomplete curing, or polymerization, of the 
material results in a low-quality molded article which may be 
a reject at the molder’s plant due to visible defects or which 
may break down in service. The physical, electrical and 
chemical properties of a molded thermosetting article are im- 
paired by incomplete cure due to low temperatures during 
molding. Most materials, especially the ureas, are also ad 
versely affected by over-cure due to molding at excessive 
temperature or to molding for too long a time at optimum 
temperature conditions. 

Temperature control becomes even more important where 
a cooling cycle is necessary. In molding to extremely close 
tolerance or in the molding of fixed-capacity condensers using 
mica-filled compounds, it is often necessary to cool the parts 
just prior to their ejection from the mold. The human factor 
in such molding practices is not always sufficient to control 
quality. On some installations where, for example, a part is 
to be cured 4 min. and cooled 2 min., the heat recovery varies 
so widely at the start of each heat-cure cycle that the parts 
are actually subjected to exact curing temperature for from 
1.5 to 3.5 min. and, in one actual test, the pieces were cured 
for as short a time as 0.75 minute. At times it is not possible 
to predict with any degree of exactitude what the quality of 
the production will be. 

It is obvious that in plastic compression molding we have a 
chemical reaction—the efficiency of which is controlled di- 
rectly by heat, pressure and time. Molding equipment manu- 
facturers have provided excellent means for the control of 
pressures and of the time cycles used in a molding operation. 
Oddly enough, little has been done to consider such operations 


* Gregory Blessing Associates 
** Instrumentation engineer, Brown Instrument Co. 
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in their true light as basic chemical problems vitally depend 
ent upon proper temperature control. 

Practically all compression molding installations make use 
of only two controls—a steam-pressure gage and a timer 
and, in most cases, the timer consists of a clock with or with 
out a sweep-second hand. At the start of a production run, 
the steam pressure is adjusted to provide what is assumed to 
be the correct molding temperature. A temperature check 
may or may not be taken on the die surfaces with a pyrometer. 
The operator proceeds to mold, using time cycles specified by 
the engineering department, which generally consist of a 
record based upon past experience. Many self-contained 
presses and some equipment operated from accumulator sys 
tems are now equipped with controls which allow for fully 
automatic or semi-automatic operation. But all are based 
on a time-control cycle. If temperatures are too low or too 
high, a time control has little direct bearing on the quality 
of the molded article. 

The tendency of press operators, working under an incen 
tive wage plan, to attempt to exceed the base rate and earn a 
bonus by slicing time from a stipulated cure cycle results in 
poor quality parts which may or may not be discovered in 
the usual inspection processes. Such conditions are espe 
cially prevalent where adequate supervision is not present 
a condition that sometimes exists during the second and third 
shifts of a working day. Even on automatic or semi-automa 
tic equipment, operators are able to readjust cycle controls or 
manually operate the machines for short periods so as to re 
duce time cycles in spite of breakdowns, sticking of material 
or “‘dead”’ cavities. 

In view of the above-mentioned conditions, an attempt was 
made to devise 1) a control system which would operate a 
molding press on a temperature basis, and 2) a method which 
would accurately record the number of correct molding cycles 
completed on a molding press. This latter control would in 
sure the proper treatment of any compression molded prod 
uct. With these objectives in view, four control systems 
were designed. 

For the purpose of developing an all-inclusive control set 
up, it was assumed that the problem under study involved a 
molding cycle, which included a cure at a definite temperature 
and pressure sustained for a certain period of time, followed 
by a cold-water cooling period. The four systems shown 
herewith are flexible and, with only slight changes, could be 
used in any compression-molding press that incorporates a 
cure cycle, a cure and breathe cycle, or a cure, breathe and 
cooling cycle. In each of the four arrangements, the nucleus 
of the entire system around which all operations revolve 
is the actual die temperature. 


Essentially, the interlocking control system was intended to: 
Insure correct curing temperatures. 

2. Insure correct cooling temperatures. 

3. Insure constant molding conditions from cycle to cycle 
and thus provide quality control. 
Provide for efficient use of all molding cycle time.' 


! Many molders use the expensive process of employing an excess time 
cycle to insure complete cure thereby overcoming variations of temperature 
In the control systems outlined herein, the cure cycle can be maintained at 
the minimum with assurance of uniform results 
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DRAWING, COURTESY BROWN INSTRUMENT CO. 


1—A schematic layout of control equipment intended for molding-press operation on an interlocking temperature- 


time basis in which both temperature and time are measured quantities. 


5. Eliminate the human variable in critical compression 
molding operations.’ 

Provide a foolproof method of recording molding cycles 
for periods of operation when personal supervision is 
not present. 

7. Provide an automatic record of breakdown time, die- 





cleaning time, etc. 
Provide recording control instruments at a centralized 
position any reasonable distance from molding press. 


rhe four systems described in the following paragraphs differ 
only in the type and cost of control equipment and in the de- 


gree of temperature control.* Systems 1 and 3 control only 


minimum temperatures of die and cooling water while Sys- 


tems 2 and 4 provide for specific die-temperature heat 


through the use of a throttling valve on the incoming steam 
line and a cooling-water temperature control. 

System No. 1—This system is intended for molding-press 
operation on an interlocking temperature-time basis in which 
both temperature and time are measured quantities. When 
the press is brought up to the desired temperature, a signal 


? The unload and load cycle with the platens radiating in air is a variable 
induced by the operator, and is not controlled except by means of some 
type of system such as that outlined in this article. Recently in tests made 
on 4-lb. shots of a compression-molded part using electronic preheating 
techniques, it was found that the variation in mold temperature-recovery 
time was a definite factor in reducing or eliminating blisters. Because of a 
ack of a suitable control system, it was mecessary to extend the “press 
open time”’ to offset this variation. This, of course, tends to counteract to 
some extent the beneficial effects of electronic preheating. Control systems, 
such as those described, will tend to increase the efficiency of an electronic 
preheating installation. 

* Temperatures referred to and illustrated herein have been chosen 
arbitrarily merely for illustrative purposes. The control indices of the 
nstruments described in this article can be set at any point throughout the 
total range of the instruments to fit the user’s applications. 








The reader is referred to footnote 3 


light indicates that the machine may be closed. A timer reg- 
ulates the length of time the -press remains closed, and the 
cooling water comes on automatically at the expiration of the 
predetermined molding time. When the platen temperature 
has been lowered sufficiently, the press opens automatically, 
the cooling water is shut off and the steam is turned on again 
to set the press for the next charge. 

Figure 1 shows a schematic layout of equipment required 
It employs an 
air-operated control thermometer with two control indices and 
The control system on both indices 


to obtain the above sequence of operation. 


one temperature pen. 
are of the ‘‘on-off"’ type. 
as the temperature increases the delivered air pressure in- 


One system is direct acting, that is, 
creases. The other system is reverse acting, that is, the 
delivered air pressure decreases as the temperature increases. 
The bulb of the thermometer, 0.5 in. in diameter by 4 in. in 
length, is located in a hole drilled in the platen. 
also employs M.H. L404B pressuretrols and L456A tempera 
ture controllers—both of the non-indicating type. 


The system 


One control index on the control thermometer is set to the 
temperature at which the press is to be closed; the other con- 
trol index is set to the temperature at which the press is to be 
opened. The control indices are adjustable and can be set to 
any temperature on the chart. When the temperature is be- 
low the lower index, the No. | pressuretrol switch makes— 
pulling in relay No. 1 which energizes the 3-way, No. 1 
solenoid and opens the 3-way valve to admit steam to the 
press. Because it is locked out through relay No. 2, the 
press femains open and cannot (Please turn to page 178) 
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(Above) TERMINAL BLOCKS OF MOLDED MELMAC are installed in the die 
cast aluminum base of all Sangamo single phase two and three wire 
watthour meters to eliminate possibility of block failures resulting 
from are tracking. 


[ite THE PLASTICS 


(Abowe) A 6-CAVITY DIE IS LOADED with mineral-filled Metmac molding 
compound ready to be molded into the filler-block for the Sangamo 
meter. Metmac’s strength, as well as electrical properties, are 
important in this use, 
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(Above) MELMAC’S UNUSUAL ELECTRICAL PROPERTIES, high arc resistance 
(A.S.T.M. Avge. 130 sec.), dielectric strength (430 Volts/Mil.), 
and heat resistance (300°F.) determined its choice for these 
Sangamo meters. 


MELMAC 592 ADOPTED BY SANGAMO FOR 
ALL WATTHOUR METER TERMINAL BLOCKS 


HE EXCEPTIONAL arc-tracking resistance of Metmac* 592 

has determined its selection by the Sangamo Electric 
Company for the insulation material to be used around the 
terminals in all single and polyphase watthour meters. 

The installation of watthour meters in exposed locations subject 
to high voltage surges and lightning has increased the electrical 
stresses on the insulating materials used in their construction. 

Extensive tests were made by the Sangamo Electric Company 
to find an insulating material with the right combination of 
properties in regard to strength and freedom from arc tracking. 
Cyanamid’s mineral-filled Mermac was found not only to 
eliminate the carbonization caused by arc-over but also to 
provide an atmosphere at elevated temperatures possessing 
are-quenching properties. 

During tests made in accordance with A. S. T. M. Standards, 
Cyanamid’s Mewmac formaldehyde molding material showed 
an arc-tracking resistance in excess of 120 seconds (130 sec. 
average). Phenolic products, when measured by the same method, 
showed arc-tracking resistance rarely exceeding 5 or 10 sec. 

The results of these tests demonstrated to the Sangamo 
Electric Company that the use of Metmac would practically 
eliminate any terminal block failures which result from high- 
voltage surges or are tracking. Therefore, Meumac has now been 
adopted for use on all terminal blocks used in Sangamo watt- 
hour meters. *Reg. U.S. Pat. Off 
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No se ™ 
(Above) THE “A” BLOCK for the Sangamo terminal block is 
molded of Metmac in a 4-cavity die. Metmac’s ex- 
cellent insulating properties are maintained under all 
extremes of temperature and humidity. 
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BLED into the terminal block for installation in the 
die cast aluminum base of the Sangamo watthour 
house meter as shown above. 


















Metallizing 
turret cylinders 


by J. M. CRONE* 








Senter in this global conflict is the repeated 
“doing of the impossible.” A case in point is the 
situation that arose when the research laboratory of the air- 
plane division of Curtiss-Wright Corp. undertook the design 
and construction of a new airplane gun turret. One of the 
problems, unexpected and provoking, involved an attempt 
to assemble the plastic-metal cylinder which is a vital part 
of the fire interrupter for a .40-caliber machine gun mounted 
in the turret. This device prevents the turret gunner from 
firing into his own plane. 

With a casualness born of the lack of complete informa 
tion, company engineers took up the construction of this 
unusual plastic cylinder which has upon its convex surface 
a superimposed plastic pattern or profile of the airplane 
contour. The balance of the cylinder surface around the 
pattern is covered with a layer of silver not less than 0.015 
in. thick. Specifications are such that after the deposition 
of this silver, the entire convex surface is machined and 
polished to an exact diameter with a working tolerance of 
+0.000 in., —0.002 inch. 

The cylinders, approximately 8 in. long and 6 in. in di- 
ameter, are raade up of a straight laminated plastic with a 
pattern of the same plastic material bonded to it covering 
about '/, of its surface. The cylinder wall is */\ in. thick, 
the pattern about 0.035 in. in thickness, and the silver de- 
posited on the cylinder of approximately the same thickness 
as the pattern. When the part is complete aud installed, 
an electric current of about 24 volts d.c., '/s amp., supplied 
through a fast acting relay and solenoid, passes through the 
metal. The line of demarcation between the plastic and 
silver surface must be very sharp, to insure an accurate and 
complete make or break of the electric contact when an 
exploring point passes over it. 


Electroplating 


A start was made on the production of these plastic cyl- 
inders when an attempt was made to electroplate a group of 
ten cylinders, six of which were plated by a metal-plastic 
process. This process requires approximately one hour's 
immersion in a cold plating bath of silver nitrate and form- 
aldehyde for each 0.001 in. of silver deposit. Since the 
cylinder must be machined to size after plating, a surface 
of over 0.030 in. in thickness was required—necessitating 
30 hr. of immersion in the bath. In the case of five cylinders, 
the metal coating broke away from the plastic at one point 
or another, or the plastic cylinder became slightly elliptical 
so that it was impossible to machine the surface without cut- 
ting through the silver coat. Due in all probability to long 
immersion, the plastic pattern separated from the cylinder 
wall in some cases. One cylinder came out well enough for 
installation, but the line of demarcation between the plastic 
and silver was not entirely suitable. 

Four more cylinders were plated by an ordinary plating 
process using a cold silver cyanide and potassium cyanide 


* Engineer of design, Research Laboratory, Curtiss-Wright Corp. 
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ALL PHOTOS, COURTESY CURTISS-WRIGHT CORP. 


bath. This method was entirely unsuccessful for any silver 
deposit beyond a thickness of 0.003 inch. Above that thick 
ness the stresses set up in the metal on the convex surface 
seemed to be of sufficient strength to break away some of 
those portions of the metal which did not have continuity 
around the entire cylinder. When, in a few instances, the 
metal did bond to the plastic, later on as a result of machining, 
vibration or pounding, it loosened from the plastic at those 
points where there was only the plastic-to-metal bond. 

At this point, a number of authorities on plating were con 
sulted, and the consensus from past experience was that any 
metal deposited by electroplating process on a convex plastic 
surface under conditions similar to those described above, 
would fail in bond with the plastic if carried beyond the 
thickness of 0.003 inch. Few plating concerns showed any 
desire or inclination to do the type of plating described and 
none of the firms that were contacted from Long Island to 
Chicago would agree to do plating above 0.003 in. thickness 
on any other than an experimental basis. Up to a thickness 
of 0.002 in. the metal could be easily bonded to the convex 
plastic, but beyond the thickness of 0.003 in. the indications 
were that about one good piece would be turned out to ten 
imperfect articles. This excessive rate of rejection caused 
the company to turn to another method of applying a silver 
coat to the cylinders. 


Sheet silver 

Next an attempt was made to put a 0.025 in. thick sheet of 
silver over the cylinder. This sheet was cut to fit the pattern 
on the cylinder, placed around the cylinder and silver-soldered 
at one side. It was impossible to shrink the thin silver cyl 
inder onto the plastic because the pattern was raised above the 
plastic cylinder surface. In the case of two of the cylinders, 
two sheets were tried, but they were found to be loose in some 
spots and somewhat elliptical. Due to this eccentricity, 
machining of the cylinders was impossible. A bond between 
the silver sheet and plastic simply did not exist. 


Spraying of molten silver 


The spraying of a metal deposit was the next method 
used to plate the cylinders. The Metallizing Company was 
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1—The profile of the plane 
stands out clearly on this 
plastic cylinder which has 
been metallized with a coat 
of 0.015 in. silver and ma- 
chined to size. 2—Here the 
silver is being sprayed on 
the cylinder. 3—Inspection 
of the surface of the nearly 
completed cylinder after the 
finish grind operation. 4— 
The cylinder is sand-blasted 
to remove grease, oil and 


various loose particles 


given the assignment to coat two cylinders. In each case, 
once the cylinders were prepared, the metal application re- 
quired only about one-half hour. However, although the 
cylinders were completely covered with silver, it was found 
that the coatings were not bonded to the plastic and worked 
loose on machining. All of the metal was easily and quickly 
removed. Part of the plastic surface was charred black by 
the heat of application, and much of the profile edge was 
burned and chipped. On the whole, the results were un 
satisfactory and there was no indication that this process 
could be used with any success. 

At the insistence of the superintendent of this company, 
a new cylinder was prepared upon which zinc was used as 
the coating metal in place of silver. Throughout the war 
the entire facilities of this shop have been devoted to the 
reclamation by metal spray of worn or undersized metal 
parts on all types of war materiél. Basing his opinion on 
past experience, Mr. Simon, president of the metallizing com 
pany, reasoned that if carbon steel, nickel, chrome steel, 
bronze and zinc can be bonded efficiently to other metals, 
there is no reason why the same metal or any other metal 
cannot be bonded to plastic. This reasoning prompted many 
experiments, more or less successful. Because of the pressing 
need for this cylinder in the turret development, every effort 
was made to discover whether this spray method was prac- 
ticable. Every phase was considered. The application tem- 
peratures were recorded; air blast and water cooling were 
tried out; the hardness and type of deposit were noted; the 
porosity; the electrical conductivity and the practicability 
of application in production. 

Mr. Simon, with a background of many successful years 
in electrical construction, thought of trying an electrical de- 
gumming experiment to prepare the plastic to bond with 
metal, not merely become coated with metal. This was it! 
From Saturday night until Monday morning metal was 
sprayed on wood, leather, paper and plastic—anything. It 
held—it was bonded. On Monday, the cylinder was sprayed 
with zinc. The bond was apparently perfect. The cylinder 
was machined, ground and polished. To date, the part isa 
perfectly bonded example of how molten zinc can be depos- 
ited on plastic. (Please turn to page 192) 
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A guide for the buyer of molded parts 





HILE a great deal has been written regarding ways 

and means of purchasing better quality merchandise at 
cheaper prices, not too much buying information has been 
made available to the average purchaser of molded plastics. 
This article is not directed at the purchasing departments of 
such firms as Chevrolet, Radio Corporation of America or 
American Safety Razor. Companies of this size have al- 
ready purchased millions of dollars worth of plastic parts. 
In so doing, through the process of trial and error, they have 
arrived at a proper method for developing the price which 
should be paid for whatever part they wish to purchase, and 
at ways and means for deciding which molder or molders 
should be given the job. In many cases, more than one 
source of supply is necessary, due either to the large quantity 
of production required over a specified period of time or to 
company policy. One of the reasons for company policy dic- 
tating more than one source of supply is that any interruption 
in production of the plastics parts might well interrupt pro- 
duction of an entire assembly line and, in such an event, be 
far more costly than the comparatively slight additional cost 
of another set of tools. This knowledge of plastics purchas- 
ing is limited, however, to the larger manufacturers. 


Four costs involved in plastic production 


Buying information for the average plastics purchaser for 
whom this article is intended must begin with a consideration 
of the elements necessary to produce a molded part. The 
first of these is a complete working drawing of the part itself 
and, second, a scale model which enables all interested parties 
to see the finished part before final approval is given and work 
begins. The parts drawing forms the basis for mold drawings 
from which the mold is constructed. After the mold is made, 


material is purchased and the partis molded. Then follow the 
various finishing operations usually necessary to bring a part 
to its final stage. Thus, four separate costs are involved in 
the production of any item: 


1. The cost of engineering the part and producing the 
mold for the part. 

2. The cost of the material for the molded part. 

3. The cost of molding the part. 

4. The cost of the final finishing and inspection operations. 


As requirements for a specified molded part are changed, there 
will be variations in certain of the four contributing cost fac- 
tors. The cost of the mold can vary as can the cost of the 
molding. But once a specific material is decided upon, very 
little variation will be encountered. To a great extent, the 
same fixed-price condition applies to the finishing operations. 
Thus, there are two variable and two fixed items of cost. 

For the moment, attention will be focused upon the effect 
of the two variable items—mold cost and molding cost—on 
the final cost of the molded part. If a very small production 
is required, it will not be necessary to build a mold larger than 
one cavity. For this reason, the tool cost will be compara 
tively low. However, by the same token, the molding cost 
per piece will be very high. If a mold with more cavities is 
built, the mold cost will, of course, be increased while the cost 
of molding will be correspondingly reduced since more pieces 
are molded during each cycle. A decision must be made that 
will balance satisfactorily the number of cavities to be built 
in the mold against the required mold cost, piece-price and 
daily production—elements governed by the mold size. 

While arbitrary examples are not exactly accurate, they 
serve to illustrate the problem. With a single-cavity mold, 
but one piece is made each time the mold operates and ap- 
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proximately 10 pieces can be made from the mold during each 
hour of operation. Therefore, it takes 100 working hours to 
make 1000 pieces. If the mold had been designed with 10 
cavities, making 10 pieces each time it was operated, approxi- 
mately 100 pieces could be made each hour and only 10 hours 
would be consumed in molding the required production of one 
thousand. This would permit a saving of 90 hours of labor. 

If the entire production required from these melds was 
definitely known to be only 1000 pieces, the problem would 
be very simple. It would merely be necessary to multiply 
the piece price from the single-cavity mold by 1000 pieces, 
add the cost of a single-cavity mold, and compare the total 
thus obtained with the piece price from the 10-cavity mold 
(lower, of course, than from the single-cavity mold) to which 
the higher mold cost has been added. An order would then 
be placed for the cheaper method of producing the parts. 
The difficulty is that actual cost problems are not nearly as 
simple as this example. Seldom can a purchaser be sure he 
will need only 1000, or 10,000, or even 100,000 parts. 

For this reason, the problem of deciding just what size 
mold to build calls not only for arithmetic but also for some 
good foresight and ‘‘guesstimating.’’ Sometimes it is advis- 
able to consider nothing but a single-cavity mold until the 
market for the piece has been definitely determined or until 
the new article is finally developed and there is no further 
question as to its final size, shape or design. If, after trial, 
the original idea proves to be absolutely correct and the mar- 
ket is firmly established, the single-cavity mold can be re- 
placed by a mold of larger capacity. In some cases the single- 
cavity mold can be incorporated in the larger tool. 


1—A working drawing of a design which might have been submitted by any reputable molder. 


primarily as a container for manicure preparations, is so designed that it can find subsequent use as a sewing basket 
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2—This box, intended 


Figure 3 is a curve, drawn up using arbitrary figures, which 
in the light of past experience appears to be a fair example of 
piece price versus tool cost for a run-of-mine compression- 
molded job such as the top or bottom of a box or a rectangular 
block. This curve, although arbitrary, does indicate one 
surprising fact—that the total cost, made up of the mold cost 
and the piece cost, for a quantity of 25,000 pieces is lowest 
for a 4-cavity mold. Not until production requirements 
approximate 100,000 pieces is the increased cost of larger pro- 
duction molds absorbed so that the larger number of cavities 
make themselves felt in a lower composite price. 

It is, of course, very simple to state arbitrarily that your 
market will require a total production of 50,000 pieces or 
500,000, but it takes a very smart operator to gage his total 
sales accurately. Consequently, allowance must be made for 
possible error. It is suggested that a good rule to follow is to 
place emphasis upon the lower piece price rather than the 
lower mold cost. Once the mold—that is, a multiple-cavity 
production mold—is built and operating, it is a very difficult 
and costly matter to increase its capacity and thereby reduce 
the piece price. The mold cost should be looked upon as 
capital expense, and the purchaser of plastics should bend 
over backward to purchase not only a somewhat larger mold 
than is dictated by his required production but also a well- 
designed mold which is built by experienced toolmakers. 


Variations in price quotations 


When requests for prices are made to more than one molder, 
there is every reason to believe there will be some variation 
in the quoted figures. Many purchasers of plastics have re- 
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ceived a very bad impression of the plastics industry when 
they received widely varying quotations—with, perhaps, one 
molder quoting a price as much as three times in excess of that 
submitted by another molder. When the Armed Services 
first began to purchase plastics and bids were available to the 
public, some astounding figures came to light. Of course, 
these price variations reflected, in some cases, the ignorance 
of the bidders. But, more often, they reflected the ignorance 
of the purchasing division of the particular branch of the 
Armed Services involved. 

When any item of information with reference to a molded 
part is not available to the estimator of a plastics molder, 
this estimator, in order to protect himself and his company 
from loss, may conclude that the part should be made in the 
most expensive manner and of the most expensive material 
possible. Another estimator may take just the opposite 
view. He may decide that the part can be made in a cheaper 
manner than is actually desired by the purchaser and, there 
fore, quote a proportionately lower price. This simply dem- 
onstrates one of the reasons for wide variations in quotations 
on plastic parts. It can be argued, of course, that each esti- 
mator should specifically state the fact that certain informa- 
tion was missing and that his particular price was predicated 
upon a certain method of manufacture or a certain material. 
However, this is oftentimes not done and, as a result, misun 
derstandings often develop. Therefore, several simple rules 
should be followed which will eliminate all such problems. 

\ Before requesting a price from a group of molders, the pro 
spective buyer should provide the following information: 

1. Tolerances—The buyer should make ready a working 
drawing of his molded part, complete with dimensions, all of 
which should be controlled by specific tolerances. These 
tolerances should have been given some careful thought and 
not been placed arbitrarily upon their dependent dimensions. 
If a mechanical pencil barrel were about to be molded, the in 
side or working dimensions would be of the utmost impor 
tance. Therefore, fairly close tolerances would be required. 
On the other hand, the outside dimensions of the barrel, be 
it round, hexagonal or octagonal, would have little bearing 


3—-Based upon past experience, this curve which was 
drawn up using arbitrary figures appears to be a fairly 
accurate guide to piece price versus tool cost for aver- 
age compression-molded jobs such as the top of a box 
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on the operation of the pencil. Many engineers have made 
the mistake of putting unnecessarily close tolerances on such 
unimportant dimensions, and their employers have paid un- 
necessarily high prices for the product. 

2. Specifications—The prospective purchaser should also 
submit a complete set of specifications for his product. These 
specifications should include the complete description of the 
end use of the article together with any pertinent data which 
will have an effect upon the material finally selected—points 
such as the maximum and minimum temperatures which 
the material will be required to withstand. Will acids or 
alkali be liable to come in contact with the part? Just how 
strong must this piece be? Must it withstand heavy shock 
loads? Is the color of importance and, if so, is it to be a pas- 
tel shade or will darker colors be satisfactory? Is it neces- 
sary that all flash lines be carefully finished and buffed so 
that the flash line is no longer visible, or can some of the part- 
ing lines merely have the flash removed without additional 
finishing? Just what finish is necessary on the balance of 
the part? Must it have a high luster or will the molding 
finish be satisfactory? If any lettering is to be included, must 
this lettering be raised or depressed? Are the letters to be 
molded in, engraved or stamped afterward? 

The above are but a few of the elements which must be 
taken into consideration, and they should be included in all 
part specifications that are submitted for price quotation. A 
study of pages 318 to 325 in the PLastics CATALOG is recom- 
mended for a complete coverage of such information. While 
it is possible to specify the exact material to be used in a 
specific piece, giving the manufacturer’s material number 
and flow, it is suggested that the specifications also include the 
term “‘or equal."” In this way, there will be no question of a 
possible bidder quoting a higher price due to some particular 
prejudice he may have against the particular company’s 
material so specified. 

3. Working model—If a sizable production is anticipated, 
it is always wise to have a complete working model con- 
structed. This model should duplicate as nearly as possible 
the proposed molded part. The same wall sections as are 
specified on the drawing should be incorporated in this model, 
and any hardware or assemb’y devices should be included 
thereon. This model should be available to all prospective 
bidders so that any question can be definitely settled by a 
close inspection of the model, generally at the buyer’s own 
office. This contact leads not only to a perfect understand 
ing of the drawing, but also to closer and more intimate rela 
tions between buyer and prospective seller. 

One of the greatest injustices with which the plastics indus 
try has had to contend is the buyer who requests prices on 
very high quantities and then attempts to purchase a much 
smaller quantity at the larger-quantity price. Prospective 
buyers who anticipate purchasing any quantity of plastics 
are warned against acquiring the reputation of being a buyer 
of this type. Once a molder has been burned by these tactics, 
all his future prices to the particular buyer under question will 
directly reflect the suspicion in his mind that the buyer will 
again attempt to purchase a small quantity at a high-quan 
tity price. 


Summary 


In summing up, it is well to point out that when a group of 
bids are requested from any healthy industry, some variation 
in quoted price is to be expected. This is only natural. 
There is, however, one red light of caution. The temptation 
exists for a purchaser to place an (Please turn to page 182) 
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mite steering wheel for landing craft molded by American Hard Rubber Company 


The Helm 
of 
Invasion 
Craft 


© Tenite wheels steer landing barges 
to the beachheads. They were at Anzio, 
Normandy, and Saipan. 

Years ago, Tenite proved itself the 


ideal material for this important part 


in landing operations. Tenite was the 


most widely used plastic material for 
automobiles and speed boat steering 
wheels. And the same features which 
made it popular in peacetime — extreme 
toughnes* weather resistance, pleasant 
feel, and speed of molding —also made 
it first choice for steering wheels of 
jeeps, Army trucks, and airplanes. 

If your post-war product requires con- 
trols or handles — unbreakable, color- 
ful, clean, and pleasant to the touch in 


either hot or cold weather — investigate 
the possibilities of molding them of 
Tenite. Write TENNESSEE EASTMAN 
CORPORATION (Subsidiary of Eastman 
Kodak Co.), KINGSPORT, TENNESSEE 


TENITE REPRESENTATIVES ...New York, 10 
Cast 40th Street. Buffalo, 1508 Rand Build 
ing. Chicago, 1564 Builders’ Building. Day- 
ton, Obio, 305 Third National Building 
Detroit, 904-5 Stephenson Building. Leo- 
minster, Mass., 39 Main Street. Washington, 
D. C., 1125 Earle Building...Pacific Coast 
Wilson & Geo. Meyer & Company — San Fran 
cisco, 333 Montgomery St., Los Angeles, 402 
Architects Building, Seattle, 1020 4th Ave. S 


TENITE 


AN EASTMAN PLASTIC 
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Structural composite plastic materials 


by H. C. ENGEL and W. W. TROXELL* 





ECAUSE of its need for light materials, the aircraft in- 
dustry has exhibited considerable interest in develop- 
ments in the plastics field. An infinite number of nonstruc- 
tural plastic items are currently employed in aircraft, but 
structural plastics are, for the most part, still of academic in 
terest. Primarily, conventional plastic materials have been 
found inadequate for aircraft structures because of their lack 
of stiffness. 
The advantages of a material composed of stiff, dense faces 
separated and stabilized by a thick, light core, have long been 
ag Design engineer in charge of Structural Plastics Development, and 


design engineer in charge of Structural Development Group, respectively, 
The Glenn L. Martin Co 


1 and 2—Front and side views of an entrance hatch door 
for a medium bomber. This door is a typical semi-struc- 


tural aircraft part which can be fabricated from sandwich 


material at a minimum cost and with minimum weight 


apparent. This concept is merely an extension of the well 
known practice of separating structural sheeting by means of 
a central corrugation. In the aircraft industry, considerable 
interest has been stimulated in sandwich materials by the 
ever-increasing difficulty of maintaining rigid contours in 
high-speed aircraft. More and more, aircraft designs are 
based upon allowable deflections rather than upon strength 
considerations alone 

Sandwich materials, because of their superior stiffness 
weight characteristics, lend themselves to simplified structu- 
ral designs and allow production of very economical units 
The entrance hatch door for a medium bomber (Figs. 1 and 2) 
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is a typical semi-structural aircraft part which can be fabri- 
cated from a sandwich material at a minimum cost and with a 
minimum of weight. The particular unit shown in the two 
illustrations passed required static tests when constructed of 
a high-strength paper-faced sandwich material which had a 
specific gravity of 0.60. : 
Basically, the requirements for a suitable sandwich ma 
It must be light, very stiff, relatively 
strong, and capable of economical fabrication into useful 
structural units. 
isotropic in character. 


terial are very simple. 


Ideally, any sandwich material should be 
A variety of useful face materials are 
commercially available. Among them are aluminum and 
magnesium alloys, plywood, and resin-impregnated paper, 
fabric, glass cloth and wood veneer. Considerable effort has 
been directed toward the development of a light and suffi- 
ciently strong core material, but no entirely suitable product 
is as yet commercially available, although a number of prom- 
ising materials are known. The lighter species of wood, es 
pecially balsa, have been employed in sandwich structures 
with some success. The difficulty of procuring uniform ma- 
terial and certain obvious disadvantages in fabrication meth 
How 


ever, the excellence of their physical strength characteristics, 


ods tend to limit the usefulness of these light woods 


particularly in the grain direction, is noteworthy 

Because balsa wood has been employed successfully as a 
stabilizing medium in sandwich construction, its physical 
properties are of considerable interest. They are especially 
useful as comparison criteria for the various porous substances 
proposed as core materials. In Figs. 3 to 7 the variations of 
several basic physical properties with the specific gravity of 
the specimen are indicated. Because of the limited number 
of specimens tested, the relations shown should be looked 
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3—Tensile strength vs. specific gravity (for a limited number of balsa specimens at 4.0 percent moisture content). 


4—Bending modulus vs. specific gravity (for a limited number of balsa specimens at 4.0 percent moisture content). 


5—Ultimate compressive strength vs. specific gravity. 6—Compressive modulus vs. specific gravity (for a 


limited number of balsa specimens at 4.0 percent moisture content). 7—Shear strength vs. specific gravity 


upon as being somewhat approximate. The data also indi- 
cate the variation of properties with grain direction. Dotted 
lines have been drawn to illustrate average values for tests 
parallel and perpendicular to the grain. Isotropic balsa sub- 
stitutes might logically be compared with strength values ob- 
tained from these ‘“‘average”’ curves. 


Resinous core materials 


A wide variety of synthetic substances have been investi- 
gated as possible raw materials for the production of porous 
stabilizing media. Expanded ebonite was one of the first 
materials of this type. Phenol-formaldehyde and urea-for- 
maldehyde resins, polystyrene, polyvinyl chloride, polyviny! 
formal, cellulose acetate and several of the so-called “allyl” 
thermosetting resins have been expanded into porous struc- 


TABLE I.—STRENGTH-WEIGHT RATIOS FOR COMPRESSED AND 
EXPANDED PHENOLIC RESINS*® 





Compressed Expanded Expanded 





Property resin resin resin 

Specific gravity 1.3 0.30 0.10 
Specific compressive 

strength, p.s.i. 15,000 4340 1400 
Specific flexural strength, 

p.s.i. 12,000 1600 1000 
Specific bending modulus, 

p.s.i. 0.77 X 10° 0.2 x 10* 0.1 X 10° 


* Specific strength values are calculated by dividing the values for these 
properties by the specific gravity of the material, 





tures by various methods. Widely different physical prop- 
erties have been obtained—frequently with the same resin 
and at a single density. 

Apparent density and the type of structure determine the 
properties of an expanded plastic. Closed cells produce the 
highest strengths and, of course, the best water resistance. 
For example, in a certain type of porous phenol-formaldehyde 
resin the cell size distribution was found to play an important 
role in determining the physical properties (Fig. 8). 

The relationship existing between physical characteristics 
and specific gravity for porous materials is of considerable 
interest. In Fig. 9, the ultimate compressive strength, mod- 
ulus of rigidity and elastic modulus in bending for a phenol- 
formaldehyde material are plotted as ordinates against spe- 
cific gravities as abscissas. The steep slopes of the curves of 
Fig. 9 illustrate clearly the loss in physical properties caused 
by reduction of density. Table I contains strength-weight 
data for a dense, unfilled, molded phenolic resin and for ex- 
panded resins having densities of 0.1 and 0.3, respectively. 


Pulp-base core 


Another core material that differs from those previously 
discussed in that it contains a fibrous filler, is one composed 
of approximately equal proportions by weight of resin and 
either wood pulp or other cellulosic filler. While possessing 
somewhat higher moisture susceptibility under immersion 
conditions, it is, in general, otherwise superior in physical 
properties to the previously mentioned porous materials. Its 
principal advantages lie in its low cost, in the ease with which 
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8—Effect of pore size on properties of expanded phenol-formaldehyde resin. 
10—Tensile and flexural strength vs. 
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formaldehyde resin. 
constants vs. specific gravity for fiber-resin core. 12—Stiffness-weight criterion as a function of percent of core 
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it may be manufactured, and in its many fabrication ad- 
vantages. Among the latter may be mentioned the ease with 
which ribs or stiffeners can be attached to the material during 
the molding operation, the simplicity of increasing the density 
in localized areas where concentrated stresses may be antici 
pated, and the readiness with which the cross-sectional area 
can be increased wherever desired. 

While the average density of the core material is intended to 
be low, it can be increased wherever necessary for design 
purposes—as at areas of rib or stringer attachment—by the 
very simple expedient of adding extra material and reducing 
these areas of increased weight to the same thickness as that 
in the surrounding area. Where only increased section is de 
sired, the area of added material may or may not be varied in 
density, depending upon the amount of compression accom 
plished during the molding operation. 

The pulp-base core material may be prepared in a variety 
of ways—each of which possesses advantages and disadvant- 
ages. Regardless of the method employed, several common 
features are necessary for the production of light, strong, por 
ous cores. The most important of these details are 1) the use 
of relatively stiff, coarse, paper-making fibers to impart bulk 
to the product, and 2) the incorporation of relatively large 
amounts of a suitable resinous material to give good binding 
action under low-pressure molding conditions. 

The resin and filler may be combined before or after forma 
tion of a board or preform of some specific shape. Conven 
tional board forming machines, such as the Oliver or Fourdrin 
ier types, may be employed to produce the core material in 
sheet form, or foraminous dies may be utilized to allow the ap 
proximation of a definite curved surface. The binding sub 
stance, when added before the operation in which _the core is 


9—Properties of expanded phenol- 


specific gravity for fiber-resin cores. 11-—-Elastic 
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formed, may be added as either a water insoluble powder, a 
water soluble solution or water emulsion from which the 
binder may be precipitated. If the fibrous core is formed 
first, the introduction of the desired amount of resin in a sub- 
sequent operation is more difficult, because of the tendency of 
the resin to migrate during the drying of the core. Unless 
very special drying methods are employed, such a material 
tends to have a low resin content at its center. 

The core may be molded into the desired shape and com- 
pletely cured before the surfaces are bonded to it, or the as 
sembly of the three components of the sandwich may be ac- 
complished during molding. The first procedure allows the 
use of relatively high pressufes; the second procedure prohib 
its high pressures. Molding is generally conducted so as to 
allow accurate control of the thickness of the sandwich. 
Rigid dies are preferable. These are closed during molding to 
a predetermined clearance which corresponds to the proper 
thickness and density of the sandwich. Ribs, stiffeners, re 
inforced areas, inserts, etc., are all incorporated in the struc- 
tural unit during molding. Fluid pressure molding methods 
can be used but generally are not feasible where density varia 
tion is necessary or where rigid control of thickness is required. 
Relatively imperfect molding dies are quite satisfactory for the 
fabrication of the pulp-base sandwich materials. Because of 
the nature of the strength-density ratios for these materials, 
variations in die dimensions which give rise to density varia 
tions do not seriously affect the structural nature of the 
molded unit. 

Some physical properties of a fiber-resin core composed of 
50 percent resin and 50 percent fibrous material and molded to 
various densities are shown in Figs. 10 and 11. The ideal 
stabilizing medium should possess a very low apparent den- 
sity (less than 0.10). However, because of the low shear 
strength of materials in this density range, practical work 
with sandwich materials having pulp-base cores has been con- 
fined to cores whose densities exceeded 0.30. At this den- 
sity good all-round properties may be depended upon and re- 
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liable performance of the material aniicipated. Future de- 
velopments may lead to suitable lighter core materials which 
can be produced and used under practical conditions, 


Flexural characteristics of sandwich boards 


In a composite sandwich-type board—formed of a low- 
density core material between the faces of high-density, high- 
strength material—the structural properties depend on the 
ratio of the core thickness to the thickness of the face ma- 
terial. As the face thickness is increased, the board becomes 
stronger and stiffer, but also heavier. There is a certain core- 
thickness ratio which will give the maximum flexural strength- 
weight ratio, and another which will give the maximum flexu- 
ral stiffness-weight ratio. 

On the other hand, the best tensile characteristics will be 
obtained by using the high-strength material alone. This is 
because the addition of low-strength core material adds to 
the weight without commensurate increase in tensile strength. 
The sandwich-type board thus finds its best application in 
those structural parts which must resist compressive and lat- 
eral loads, where flexural stiffness and strength are of primary 
‘importance. With two materials of the proper characteris- 
tics, it is possible to construct a composite board which will 
have, for a given weight, flexural stiffness and strength several 
times greater than that possessed by either of the two ma- 
terials when used alone. 

The flexural stiffness of a strip of material is directly pro- 
portional to its modulus of elasticity and the cube of its thick- 
ness. For two strips of equal weight per unit area but of dif- 
ferent materials, the thickness will be inversely proportional 
to the specific gravities of the materials. Hence for boards of 
given weight, width and span, the flexural stiffness will be pro- 
portional to E/D*, where D is the average specific gravity. 
The quantity Z/D* may therefore be used as a convenient 
criterion of flexural stiffness for boards of equal weight. 

Figures 12 and 13 show the stiffness-weight criterion as a 
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13-—Stiffness-weight criterion as a function of percent of 
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core. 14 ‘Optimum {valves vs. the specific gravity of core 
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function of the percent of core for various types of sandwich. 
Several interesting comparisons are shown by these curves. 
The extremely high stiffness of the metal face construction is 
striking. The improvement in stiffness with decrease in core 
density is also very marked. This is further illustrated by 
Fig. 14 where the stiffness criterion of a sandwich with high- 
strength paper-laminate faces is plotted as a function of the 
core specific gravity. 

The curves of Figs. 12 and 13 clearly indicate that the 
sandwich is more efficient, from a stiffness-weight viewpoint, 
than either of the two constituent materials. The peaks of 
the curves show the maximum stiffness that can be obtained 
from the combination. The value of core-thickness ratio 
which gives this maximum is the optimum. Figure 15 shows 
a chart from which the optimum ratio of core thickness to to 
tal thickness of board to obtain the maximum flexural stiff- 
ness-weight ratio can be read directly when the moduli of 
elasticity and specific gravities of the two materials are known 
It can be shown that for relatively light core materials 
the construction having the greatest flexural stiffness for a 
given weight will have a core weighing approximately two 
thirds of the total board weight. 

The core ratio which gives the greatest stiffness does not 
give the greatest strength. Curves giving the optimum ratio 
of core thickness to total thickness of board for maximum 
flexural strength-weight ratio are shown in Fig. 16. Compar 
ison with Fig. 15 reveals that for greatest strength, the core 
thickness ratio should be somewhat less than that selected 
when the greatest stiffness is desired. In most cases a com- 
promise value would probably be best, because changing the 
core ratio slightly from the exact mathematical optimum re 
duces the stiffness or strength criterion very little. This can 
be seen from the curves of Figs. 15 and 16. 

So far, in order to develop in as simple a fashion as possible 
some of the fundamental properties of the sandwich type of 
construction, the discussion has been of pure flexure. How 
ever, cases of pure flexure are seldom encountered in design 
In all practical problems, shearing forces are present. Also 
in compression members, shear stiffness plays a role similar to 
that of flexural stiffness but to a varying degree—depending 
on the length of the member. In very long columns or in 
laterally loaded plates of long span, the shear stiffness is a 
negligible factor but in very short members it may play a 
dominant role. 

The effect of shearing strains on deflections can be taken 
into account by using an effective flexural modulus, denoted 
by £p, in place of the flexural modulus for bending (Z). The 
relationship between FE, and E is 

k E 
: (t)? 


l+e 








TABLE II.—APPARENT BENDING Mopvu_us AT DIFFERENT SPAN 
LENGTHS FOR A COMPOSITE PLASTIC 
(Sandwich board having high-strength paper-laminate faces 


and fiber-resin core. t,/t = 0.79, t = 0.25 in. 








Length of Calculated 
Span bending modulus X 10~* 
in. p.s.4. 
18 1.35 
15 1.32 
10 1.29 
6 1.12 
+ 1.04 
2 0.63 
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Core Core 

thickness — Percent 

Specific Total of total 

Material gravity thickness weight 
Sandwich high-strength 0.72 0.80 59.8 
paper faces; fiber-resin 0.58 0.89 75.0 
core 0.63 0.79 56.0 
0.56 0.88 72.5 
0.56 0.79 18.1 
0.44 0.90 67.8 


5-ply mahogany plywood 
(15 percent moisture content) 


Parallel 0.58 
Perpendicular 0.58 
Average 0.58 
Aluminum alloy 24ST 2.8 
Cross-laminated high- 
strength paper 1.4 


® Modulus of rigidity of sandwich materials obtained from torsion tests. 





In this equation ¢ is the total thickness, L is the length of the 
span and e¢ is a constant which depends on the elastic proper- 
ties of the materials, the core ratio and the manner of loading. 
The material characteristic which is of greatest importance in 
effect on ¢ is the ratio of the modulus of elasticity of the face 
material to the modulus of rigidity of the core which is asso- 
ciated with longitudinal shear. If the modulus of rigidity of 
the core material is very low, effective stiffness of board 
will be greatly reduced, especially for relatively short spans. 

The value of ¢ is best determined by a series of bending tests 
on strips of several different spans. From the data shown in 
Table II, for a particular sandwich board, the value of e was 
computed to be approximately 100. Values ranging from 90 
to 132 have been reported for Douglas fir plywood with grain 
of outer plies in the longitudinal direction.' These data indi- 


~ 1H. W. March, “Bending of a Centrally Loaded Strip of Plywood,” 
Physics (Jan. 1936). 


Ultimate 
tensile 
strength 


Specific 


gravity 


ps4. 
9,700 
6,600 
9,200 
7,400 

11,300 
6,800 


10,000 
10,000 
10,000 
22,100 


22,000 


Tensile 


modulus 


Specific 
gravily 
x 107° 


p.s.1. 


1.07 
0.83 
1.01 
0.79 
1.07 
0.384 


3.68 


99 
2.20 





TaBie III.—Puysica_ PROPERTIES OF SANDWICH MATERIALS 


Modulus 
of 


rigidity* 


S pec ific 


graviuly 


P.s.A4 
515,000 
439,000 
529,000 
409,000 
500,000 
441,000 


1,380,000 





Bending 
mod ulus 


Specific 


gravuly 


x 10-* 


p.s.4. 
1.87 
1.52 
2.02 
1.50 
2.05 


1.74 


1.69 
0.67 
1.18 
3.68 


te 


Stiffness- 


weight 
criterion Shear 
E modulus 
Ds Bending 
x 10-* modulus 
P.sA 
3.61 0.275 
4.51 0.289 
5.09 0.262 
4.78 0.272 
6.54 0.244 
9.00 0.254 
5.02 
1.96 
3.50 
0.47 0.375 
1.17 


cate that the sandwich board that was tested had slightly 
better shear stiffness than the plywood. 

This discussion of the sandwich board has been limited to 
The gain in stiffness and strength 


the case of simple bending. 


from this type of construction and the desirable properties of 
a core material (i.e., low density, good shear stiffness and 
strength, and high ultimate strain) have been pointed out. 


These properties of the core are equally important for com- 
In the case of rectangular panels supported 


pressive loads. 


on all four edges and subjected to compressive loading, the 
torsional stiffness of the board enters as an additional factor 


into the determination of resistance to buckling. 


Torsional 


stiffness, however, depends for the most part on the elastic 
characteristics of the face material and the proportions of the 
Hence, no properties of the core other than those 


board. 


mentioned are important. 


(Please turn to page 170) 


15—-Graph for finding optimum ratio of core thickness to total thickness of board for maximum stifiness-weight 


ratio. 16—Optimum ratio of core thickness to total thickness of board for maximum flexural strength-weight ratio 
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Solvent immunization by surface 


hydrolysis of molded cellulose esters 


by W. M. GEARHART* 





OLDED articles of cellulose acetate or of cellulose ace 
tate butyrate ‘ack resistance to the action of many 
organic solvents. These plastics become tacky, swell or dis 
tort when in contact with certain solvents or plasticizers. 
The more active so'vents such as acetone or acetic acid will, 
upon continued contact, finally dissolve the cel'ulose ester 
base material. The degree of deterioration is dependent upon 
the activ ty of the solvent and the type of cellulose ester. 
Higher acyl esters such as cellulose acetate butyrate are 
affected by a wider variety of solvents than cellulose acetate. 
With the increase in the number of applications for molded 
cellulose ester plastics, it becomes evident that the usefulness 
of the parts cou'd be improved if the plastic base material were 
made more resistant to solvent action. It has been found that 
by producing surface hydrolysis of the molded cellulose ester 
plastic, the harmful effects that result from limited exposure 
to certain organic solvents may be largely overcome. This 
reconversion of the surface composition toward cellulose 
affords better solvent resistance than that enjoyed by the more 
highly esterified cellulose esters. The resistance obtained is 
still dependent upon the activity of the solvent or plasticizer 
The surface may be rendered insoluble to some solvent 
plasticizers for long exposures and to some of the more active 
low-boiling solvents for short exposures. 

The most effective hydrolyzing corditions differ—depend 
ing on whether the base material is cellulose.acetate or cellu 
lose acetate butyrate. Cellulose acetate is more hydrophilic 
than cellulose acetate butyrate and will hydrolyze more 
readily. Cellulose acetate butyrate requires more stringent 
conditions to produce the same degree of hydrolysis. 


* Research Laboratory, Tennessee Eastman Corp 


The method usually employed to obtain the desired surface 
protection is to dip the cellulose ester plastic in a solution 
containing | to 5 percent of an active hydrolyzing agent, such 
as sodium hydroxide, potassium hydroxide or sodium methy] 
ate, and 25 to 100 percent of a softening or penetrating agent, 
as methanol, ethanol, dioxane or acetone. The amount of 
hydrolyzing agent used is largely a matter of convenience 
the only limitation being its solubility in the softening agent 
or in water. The softening agent should be water-soluble or 
should dissolve the hydrolyzing agent. It must penetrate into 
the cellulose ester plastic but not sufficiently to dissolve or dis 
tort it. 
Hydrolysis should proceed until a hydrolyzed layer of ap 


In these respects, the alcohols function very nicely 


proximately 0.002 to 0.003 in. is produced. After a thorough 
rinsing in water until neutral to litmus, the hydrolyzed sam 
ples are dried, preferably in a 150° F. oven. 

With cellulose acetate butyrate plastics, the desired degree 
of surface hydrolysis is obtained by dipping the samples for 3 
min. in a 3 percent solution of potassium hydroxide in ethanol 
at room temperature, or in a 3 percent solution of sodium 
hydroxide in 50-50 water-ethanol mixture at 45 to 50°C. To 
obtain approximately the same degree of hydrolysis, cellulose 
acetate plastics are dipped for 1 min. in a 1 percent solution 
of potassium hydroxide in ethanol at room temperature, or in 
a 3 percent solution of sodium hydroxide in 75-25 water 
ethanol at room temperature. Dips which exceed these time 
limits tend to produce a treated surface that will wrinkle or 
peel off on washing. Cellulose acetate plastics hydrolyze 
sufficiently in 3 min. in a 20 percent aqueous solution of sodium 
hydroxide whereas cellulose acetate butyrate requires 10 min 


under the same conditions. The (Please turn to page 172 


TaABLe I.—-Errect or 1-MIn. IMMERSION OF SURFACE-HyDROLYZED CELLULOSE ESTER PLASTICS IN CERTAIN SOLVENTS 
Cellulose acetate butyrate plasti 
Cellulose acetate plastic® Surface hydrolysed 
Surface hydrolyzed 3 min. in 3 percen 
1 min. in 3 perceni NaOH in 50-50 Surface} 
NaOH in 75-25 water-ethanoi at i min.in 3 percer 
Solvent Untreated water-ethanol Untreated 50° ¢ alcoholic KOH 
Ethanol Sl. softening of surface Unaffected Surface softened Unaffected Unaffected 
75 percent ethanol 25 percent water Sl. softening SL. softening Sl. softening V. sl. softening Sl. softening 
5O percent ethanol 50 percent water V. sl. softening V. sl. softening V. sl. softening V. sl. softening V. sl. softening 
25 percent ethanol -75 percent water V. sl. softening V. sl. softening V. sl. softening V. sl. softening V. sl. softening 
Methanol Sl. softening of surface Sl. wrinkling of Soft and slightly sticky Unaffected Unaffected 
surface surface 


Buty! acetate Unaffected 


Methy! Cellosolve acetate Surface soft and sticky 
dissolving 
Carbitol acetate 


Kthy! lactate 


Soft and partly dissolving 
Soft and partly dissolving 


Cellosolve Some soft and sl. sticky 

Methyl! Cellosol ve Some soft and sl. sticky V. sl. softening 
Carbitol Unaffected 

Acetone Surface dissolving 


Methy! ethy! ketone 
Ethylene dichloride 


Soft and sl. sticky 
Soft and sticky 


Nitroethane V. soft and sticky 
Triacetin Sl. soft 
Methyl! phthalate Sl. soft and sticky 


“ Based on cellulose acetate of 38 percent acety! content 
* Based on cellulose acetate butyrate of 12 percent acety! and 38 percent butyry! content 
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Unaffected 
Unaffected 


Unaffected 
Unaffected 
Unaffected 


Unaffected 
Unaffected 
Surface pimpled Soft, sticky dissolving 
Surface pimpled 
Surface pimpled 
Unaffected 

Unaffected 


Unaffected 


Soft, sticky dissolving naffected 


Soft and sticky surface 


inaffected Unaffected 
dissolving 

Unaffected 
Unaffected 
Unaffected 


'naffected 
naffected 


Soft and partly dissolving 
Soft and partly dissolving 
Soft and sticky surface inaffected 
sl. softening V. sl. softening 
Unaffected 
Unaffected 
Unaffected 
Unaffected 
Unaffected 
Unaffected 
Unaffected 


Soft and sticky surface 
Sl. soft and v. s?. sticky 
Surface dissolving 


Inaffected 
naffected 
naffected 
naffected 
naffected 


Soft and sticky 
V. soft and sticky 


Some softness and stickiness naffected 


eo ee eee eee 


Inaffected 


Some softness and stickiness 




















Tasie II.—Errect or Continvovus IMMERSION OF SURFACE-HYDROLYZED AND UNHYDROLYZED CELLULOSE ESTER PLASTICS IN CERTAIN SOLVENTS 


Cellulose acetate butyrate plastic’ 


Cellulose acetate plastic* —— - 

Surface hydrolyzed 

1 min. in 3 percent 
NaOH in 75-25 


Surface hydrolyzed 


Surface hydrolyzed 3 min. in 3 percent 


I min. in 3 percent 


Surface hydrolyzed 


Ethanol 

75 percent ethanol 
percent water 

50 percent ethanol—50 
percent water 

25 percent ethanol-75 
percent water 

5O percent isopropanol 
50 percent water 

Methanol 


Butyl acetate 
Methy! Cellosolve acetate 


Carbitol acetate 
Ethy] lactate 


Triacetin 

Methyl phthalate 
Methyl! Cellosolve 
Cellosolve 

Carbitol 

Ethylene dichloride 
Methy! ethyl ketone 
Oil of lavender 

Oil of pennyroyal 
Oil of lemon 

Oil of eucalyptus 


Oil of wintergreen 


a 


Untreated 


Immersed 36 hr 


Sw elled 
Swelled badly 


Some swelling 
Sl. swelling 
Swelled badly 
Swelled badly 
Non-solvent 
Dissolved 


Dissolved 
Dissolved 


Surface swelled 
and dissolving 

Surface swelled 
and dissolving 

Dissolved 


Dissolved 
Swelled 

Swelled badly 
Dissolved 
Unaffected 
Surface softened 
Unaffected 


Unaffected 
SL. swelling 


alcoholic KOH 


Immersed 16 hr 


Swelled 


Dissolved 


Partly dissolved 
Dissolved 


Unaffected 


Unaffected 


Partly dissolved; 
swelled badly 
Swelled 


Swelled badly 
distorted 
Dissolved 


Based on cellulose acetate of 38 percent acety! content 


water-ethanol 


Immersed 36 hr 


Swelled; blushed 
Some swelling 


Some swelling 
SL. swelling 
Swelled badly 


Swelled badly 


Swelled badly; 
wrinkled 
Swelled some 
Swelled badly; 
wrinkled 
Unaffected 


Unaffected 


Surface partly dis- 


solved 
Swelled badly 


Swelled badly 
Swelled badly 

V. badly swelled 
Unaffected 
Unaffected 
Unaffected 


Unaffected 
Unaffected 


Based on cellulose acetate butyrate of 12 percent acety! and 38 percent butyryl content. 
* Immersed for 310 hr. without affecting sample 


Untreated 


Immersed 36 hr. 


Swelled badly 
SL. swelling 


Sl. swelling 
along edges 
Unaffected 
Swelled badly 
Swelled badly 
Dissolved 


Dissolved 


Dissolved 
Dissolved 


Partly dissolved 
Partly dissolved 
Dissolved 
Dissolved 
Swelled some 
Dissolved 
Dissolved 
Swelled badly 
Dissolved 
Unaffected 


Unaffected 
Dissolved 


Surface hydrolyzed 3 min. in 3 percent 


3 min. in alcoholic KOH 


Immersed 16 hr 


Swelled 


Swelling along edges 
Edges swelled slightly 


Sl. swelling along edge 
Swelled 

wrinkled 
Unaffected 


edges; skin 


Unaffected 


Swelled badly 
Swelled badly; skin 
peeling off 


Sl. swelled 


Swelling along edges 


alcoholic KOH 


> 
Immersed 36 hr 


Swelled badly 

Some swelling: some 
blushing 

Sl. more swelling than 
blank 


Unaffected 


Some swelling; some 
blushing 

Swelled badly; partly 
dissolved 

Some 
edges 


swelling along 


Swelled badly 


Some swelling 
Swelled 

wrinkled 
Unaffected 


some; 


Unaffected‘ 

Surface partly dissolved 

Swelled badly 

Some swelling; skin 
peeled off 

Swelled badly; = skin 


wrinkled 
Swelled badly 


Unaffected 
SI. swelling of edges 
Unaffected 
Unaffected 
Unaffected 





NaOH in 50-50 water- 
ethanol at 50° C. 


Immersed 36 hr. 


Swelled along edge 
Some swelling 


Sl. more swelling than 
blank 
Practically unaffected 


Some swelling 


Swelled badly; blushed 
Some _ swelling 
edges 


along 

Sl. swelling along one 
edge 

SL. swelling 

Swelled edges slightly 


Unaffected 


Unaffected‘ 


Sl. swelling 
Sl. swelling 
Some swelling, esp. 
along edges 

Some swelling along 
edges 

Unaffected 
Unaffected 
Unaffected 
Unaffected 
Unaffected 





Etfect of prolonged heating on some 
physical properties of compreg 


by DAVID BAKER® and JOSEPH E. GURVITCHT 





pee to the war, little or no compreg was made in this 
country. This year approximately 1,000,000 Ib. will be 
manufactured in the United States for aircraft propellers 
alone. The development of compreg has been so rapid that 
the accumulated information concerning its properties is by 
no means complete. Since little is known about the effect of 
heat on compreg, this investigation was undertaken to deter 
mine the permanent effect of prolonged heating on some of the 
physical properties of this product (wood which has been im 
pregnated, laminated and compressed), with special reference 
to its use in aircraft propellers. 

Compreg' made up of 0.1-in.-thick rotary-cut maple ve 
neers impregnated with phenol-formaldehyde resin solution by 
a vacuum-pressure method was used in obtaining test data. 
The grain of each ply was laid parallel tu that of the others, 
and compression amounted to approximately 40 percent of the 
normal wood thickness. The compreg specimens were sub- 
jected to continuous exposure at 160° F. and were tested after 
various intervals of heating. The temperature of 160° F. 
was chosen since it is generally considered the maximum to 
which most aircraft are subjected. Tests were made on com- 
preg specimens subjected to the above condition for 8, 24, 


* Aircraft Div., Goodyear Aircraft Corp. 
t Propeller Div., Engineering and Research Corp 
! Panelyte 620, Panelyte Div., St. Regis Paper Co 


48, 96, 168, 336 and 480 hours. Upon removal from the 
oven the test specimens were placed in a desiccator and al 
lowed to cool to room temperature for at least 24 hr. prior t 
the test. 


Testing procedures 


During the test the following properties of the product 
were studied—modulus of rupture, shear parallel to the grain 
and laminations, shear parallel to the grain and perpendicu 
lar to the laminations, Izod impact, moisture absorption, di 
mensional stability and specific gravity. The dimensions of 
the test specimens are given in Table I, while Figs. 1, 2 and 
7 show various test set-ups. The appearance of the spect- 
mens before and after testing is shown in Fig. 6 

The modulus of rupture specimens and both types of shear 
specimens were broken in a 20-ton hydraulic press. The 
beam span for the modulus of rupture test was 5 in. with a 
in. overhang beyond the V block (Fig. 1). Pressure was ap 
plied at the beam center. Strength properties in shear pat 
allel to the grain and perpendicular to the laminations were de 


termined with a double-shear jig which can be seen in Fig. 2 


The shear plunger is '/, by °/g inch. The test specimen for 
shear parallel to the grain and lamination was of the sing! 


shear type, and the procedure (Continued on page 176 


1—Equipment used in the modulus of rupture (static bend) test. 2—Double shear set-up for testing shear par 


allel to the grain and perpendicular to the laminations. 
1 
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This illustration shows the test machine and the shear jig 


2 
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Another Example of Versatile Micarta af 


That thin, long mast rides outside in the fury of a 600 mph 
gale. It is made of Micarta—the light, tough plastic. 

Requirements for antenna mast performance are exacting. The 
mast must withstand extremes of air pressure and temperature. It \ 
must be rigid, hold the antenna taut without yield or wobbling. a 
Because Micarta combines maximum strength with light weight, it 
is now used in the antenna masts of Navy Grumman planes. 

MICARTA has high dielectric strength . . . ideal for this 
type of nonconducting application. 

MICARTA weighs approximately one-half as much as 
aluminum of equal strength, helps eliminate superfluous 
weight in the plane. 

MICARTA’S tensile strength increases as temperatures 
decrease——an important factor in high-altitude flying. 

MICARTA can be molded to best airflo design... 
piece construction. 

Micarta’s unusual combination of characteristics has been the 
basis for the redesign of many parts. If you are looking for lighter 
weight, high strength and resistance to wear and corrosion, write for 
your copy of the new Micarta Data Book B-3184-A. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 





> 








one- 


PUMP RINGS made of Micarta 
do not soften in service, 
wear slowly, and will not 
score cylinder walls. 


J-06347-A 


AMMUNITION FEED CHUTES 
made of the new Micarta 
“444” guide bullets accurate- 
ly into firing position. It is 
thin, light, strong, easily 
formed with inexpensive dies. 












BOMB RACKS have been suc- 
cessfully molded with Mi- 
carta ... furnish an excel- 
lent example of Micarta’s 
strength and the skill of 
Westinghouse engineers in in- 
tricate molding assignments. 
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200-Ton, 30" x 24" tens. 
Larger sizes on special order. 


v 
ee,” 


Completely automatic, except for load- 
ing and unloading molds, H-P-M com- 
pression plastics molding presses are 
arranged for operation of semi-auto- 
matic molds equipped with knockouts. 
Operating features include—rapid mold 
closing, automatic slow-down, adjustable 
slow close, breathing, rapid mold open- 
ing and automatic ejection. All press 
actions are hydraulically operated. 


Each press is driven by an H-P-M 
HYDRO-POWER radial, piston type 
hydraulic pressure generator with elec- 
tric motor drive. Only connections re- 
quired to put press in operation are 











electric power and cooling water. Oil is 
used as the hydraulic pressure medium 


H-P-M designs and builds the press and 
operating system complete, including 
the hydraulic pump, valves and controls. 
Write today for complete details. 


uN 


j 
4 


Au 
MOLDING MACHINES 


THE HYDRAULIC PRESS MFG. CO. 


Mount Gilead, Ohio, U. $. A. 


x PLASTICS 


H-P-M compression presses, regardless of size, incorporate the same basic 
design, and each press employs the same type of hydraulic power unit. 








TECHNICAL BRIEFS 


Abstracts of articles on plastics in the world’s scientific and engineering literature relat 
ing to properties and testing methods, or indicating significant trends and developments 





Engineering 
VINSOL-RESIN-TREATED - CE- 
MENTS AND THEIR USE IN 
HIGHWAY CONSTRUCTION. J. | 
Concrete (Mill ed.) 52, 103-4, 


1944). Concrete having excel 


Barbee 

108 (Jan 
lent durability, as measured by its re 
sistance to freezing and thawing and to 
the application of salt or calcium chloride, 
can be produced with Portland cement 
ground with vinsol resin or by adding a 
vinso! resin-sodium hydroxide solution to 
the materials at the mixer. This increased 
durability seems to be a function of the 
air entrained in the concrete during mix 
ing. The best results in pavement mixes 
from a standpoint of both durability and 
strength are found with a loss in weight 
of between 3 and 5 Itb./ft. For higher 
losses in weight there is no appreciable 
increase in durability, but there is some 


loss in strength 


WELDING OF THERMO 
PLASTIC MATERIALS BY MEANS 
OF RADIO FREQUENCY 
RENTS. H. P. Zade. Plastics 

(Mar. 1944). The information 


of high-frequency cu 


THE 


noplastics is revi¢ 

currents are being 

lap weld as well as for continuous seam 
welding. The shape of the electric field 
and of the electrodes and the high field 
strength are important factors in obtain 
ing satisfactory welds. A method for ex 
ploring the actual high-frequency field for 
a given set of conditions is described 
Several examples of welding pieces of 
methyl methacrylate resin together are il 
lustrated and discussed. One of the com 
mon pitfalls is overheating which causes 
the formation of bubbles ; accurate control 
of time and current is necessary to eli- 
minate this fault. Forty-six literature and 
seventy patent references are given. 


INFLAMMABILITY AND EXPLO- 
SIBILITY OF POWDERS USED IN 
THE PLASTICS INDUSTRY. I. Hart- 
mann and J. Nagy. Bur. Mines Bull. R. I. 
3751, 38 (May 1944). Fifty-seven powder 
samples comprising 31 resins, 15 molding 
compounds, 4 synthetic resin ingredients 
and 7 fillers for molding compounds were 
tested to determine the minimum ignition 
temperature, minimum energy needed for 
ignition of dust clouds, relative inflam- 
mability, minimum concentration in a 
dust cloud to permit ignition and flame 
propagation, maximum pressure and rate 
of pressure rise developed in small ex- 





plosions, reduction in oxygen content of 
the air necessary to prevent ignition and 
the rate of moisture absorption in humid 
atmospheres. The ignition temperatures 
for all except asbestos, asbestine and mica 
which did not ignite, ranged from 320 to 
900" C. All except asbestos, asbestine, 
mica, chlorinated paraffin and certain 
vinyl resins could be ignited by electri 
spark 


tion ranged from 0.015 to 0.175 oz./ft 


Che minimum explosive concentra 


Most powders are more sensitive to igni 
tion by wt 


sparks. Thi 


in explosions and the rate of pressure rise 


surfaces than by electric 


maximum pressure developed 
were sufficient to show that plastic dust 
explosions may cause widespread destruc 
tion of plant property and possible loss of 


life. 


METAL PLATING OF PLASTICS 
Can. Metals and Metallurgical Ind. 7, 33-4 
(Feb. 1944) 


tics with metal is described 


A process for plating plas 
rhe piece t& 
be plated is roughened mechanically and 
coated with metal chemically to provide a 


conductive surface. Any metal can thet 


he electroplate d on the plastic Che dimen 


water ab 


nal stability, heat resistance, 
il absorption are improved 

Che strength of the bond 

ric filled phenolic 

ylastic nda i ot copper 0.0005 in 
thick was 500 p.s.i. The strength of the 


bond between other types of plastics and 


oppet varies trom 300 to 500 p.s.1! 


DIELECTRIC HEATING SPEEDS 
CURING OF PLASTIC LAMINATES 
R. W. Auxier. Product Eng. 15, 299-301 
(May 1944). This is an analysis of the ad 
vantages of high-frequency heating com 
pared with conventional methods of cur 
ing laminates. A formula is given for de 
termining the heat developed in the sam 
ple when voltage, frequency and electrical 
characteristics of the material are known 


Chemistry 


SETTING TEMPERATURE OF 
HIGH-MOLECULAR GLASSES AND 
THEIR CHEMICAL STRUCTURE 
E. Jenckel. Kolloid-Z. 100, 163-70 (1942) 
The setting temperatures of a number of 
high polymers are reported. The setting 
temperature is defined as the temperature 
region above which the coefficient of ther- 
mal expansion is large and below which it 
is small. The setting temperature is re 
lated to the viscosity ; increased difficulty 
in the relative movement of the molecules 


corresponds to higher setting tempera- 
tures. This is shown by the high setting 
temperatures of polymers in which mole 
ular movement is hindered by the pres 

of rings in the side-chains, such as 


polystyrene, wy cross-linking through 


principal valencies, such as polydivinyl 
ene, and by dipole formation, such as 
lic acids. This is also shown by 

setting temperatures of pol 

molecular movement is en 
the presence of mobile alipha 

tic units in the side chains, such as poly 
butadiene, and by screening of the dipole 
as polyacrylic esters 


rminge forces. sucl 


LAR WEIGHT OF NA 

LLULOSE. N. Gralen and 1 

dberg. Nature 152, 625 (1943). Mea 
ments of the sedimentation and dif 
fusion velocities of cellulose in cupram 
monium solutions in an atmosphere ot 
reliable re 


nitrogen ire reported For 


ilts the measurements were extrapolated 
ro concentration: the molecular 
were calculated by the Svedberg 
The following molecular weights 

of polymerization ire re 

otton linters. 1.500.000 

ia cotton. 1,000,000 

cellulose, 1,760,000 

10.800: ramie. 1,840,000 and 11,300 
vood pulp, 460,000 and 2900. The 
lo not agree with Staudinger 


potnesis th ita line if 


relation exists 
the relative viscosity and 
The sedimentation 
longer the mole 


tendency to curl 


X-RAY STUDIES OF CHAIN 
POLYMERS. I. Fankuchen and H 
Mark. J. Applied Phys. 15, 364-70 (Apr 
1944). The results of an x-tay study of 
the structure of chain polymers, particu 
larly nylon, are described 
PROTEIN-ALDEHYDE PLAS 

C. Carpenter and F. E. Love 

Eng. Chem. 36, 680-2 (July 

The combining ratios between 
formaldehyde and deaminized casein are 
established over a concentration range uj 
to 6.85 percent formaldehyde. The general 
law, relating bound formaldehyde t 
total formaldehyde over the concentratior 
range investigated, is shown to be the 
absorption law, X KC® where X is the 
grams of formaldehyde bound per gram 
of protein, C is the concentration of 


aldehyde, and A and »# are constants 


1 


The value of n, 0.595, is the same for 
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if 


deaminized casein as for acid casein previ- 
ously investigated. The values for K are 
very different; the values for log K for 
acid casein, partly deaminated casein and 
completely diaminated casein are —2.145, 

2.352 and —2.490, respectively. The 
aldehyde bound at any empirically chosen 
aldehyde concentration is 63 and 45 per- 
cent respectively, for partly deaminized 
and completely deaminized casein, as 
compared with the original acid casein. 
The aldehyde bound by acid casein and 
deaminized casein agrees closely with that 
expected from the content of certain in 
dividual amino acids in the respective 
proteins. 


Properties 


DIELECTRI( MEASUREMENTS 
ON POLYVINYL CHLORIDE PLAS- 
TICIZED WITH “INNER” AND 
“OUTER” PLASTICIZERS. F. Wirst- 
lin, Z. Elektrochem. 48, 311-14 (1942). 
The dielectric losses and dielectric con- 
stants of various vinyl chloride polymers 
were measured at 50 cycles per second 
between 20 and 100° C. The polymers in 
vestigated were pure polyvinyl chloride, 
copolymers of vinyl chloride and butyl 
acrylate, copolymers of vinyl chloride and 
methyl acrylate, polyvinyl chloride plas- 
ticized with tricresyl phosphate and mix 
tures of the various copolymers. Mobility 
of the chlorine atoms caused anomalous 
dispersion and absorption. The maximum 
dielectric loss for polyvinyl chloride oc 
curred at 91° C. In the copolymers the 
other component acted as an “inner” plas- 
ticizer and increased the mobility of the 
chlorine atoms; this decreased the tem 
perature of the maximum dielectric loss 
The tricresyl phosphate had the same ef- 
fect. When copolymers were mixed, the 
maximum sections of the dielectric loss- 
temperature curves flattened out or dis- 
appeared entirely. The same differences 


‘ 


between “outer” and “inner” plasticizers 
was found for the dielectric constant. 
Mixtures of copolymers showed a spread- 
ing of the region of anomalous dielectric 
constant-dispersion, and the increase in 
dielectric constant with temperature was 
broader with mixtures of copolymers than 
with pure copolymers, The region of con- 
geaiment and the location of the anomalous 
dispersion are related to the molecular 
weight. 


PHYSICAL PROPERTIES OF A 
STRUCTURAL PLASTIC MATE- 
RIAL. C. W. Armstrong. Trans. A. S. 
M. E. 66, 135-8 (Feb. 1944). Data con- 
cerning the tensile, compressive, bending 
and bearing 
bonded 


properties of polyester- 
laminates are re- 
ported, The tensile strengths vary from 
19,000 to 54,000 p.s.i., the tensile modulus 


from 830,000 to 3,000,000 p.s.i., buckling 


glass-fabric 
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stability from 280,000 to 790,000 p.s.i., 
the modulus of rupture from 11,000 to 
15,000 p.s.i. and the bearing strength 
from 16,600 to 21,300 p.s.i. These lami- 
nates possess physical properties which 
enable this material to be used to good 
advantage in airplane structural 
applications. The ability to mold large 


many 


contoured assemblies with substantially 
no pressure will result in substantial sav- 
ings in cost and in man-hours of time 
required for the tooling and fabrication 
of many assemblies now made of metal 
Known disadvantages include the aniso 
tropic properties of fabric laminates, the 
length of time required to complete the 
curing of each part, the low values of the 
modulus of elasticity, the low bearing 
strength and the present incompleteness 


of important physical data. 


HYSTERESIS LOSSES IN HIGH 
POLYMERS. H. S. Sack, J. Motz and 
R. N. Work. J. Applied Physics. 15, 396-7 
(Apr. 1944). A brief explanation of hys- 
teresis losses in high polymers. 


EFFECT OF ALTITUDE ON 
ELECTRICAL INSULATION. L. J 
Berberich, A. M. Stiles, G. L. Moses and 
C. G. Veinott. Aero Digest 45, 84-6, 207-10, 
(Apr. 1, 1944) and 122, 124, 126, 224-5 
(May 15, 1944). The breakdown strength 
of air and the surface flashover behavior of 
a number of laminated phenolic plastics 
have been investigated under conditions 
corresponding to an altitude range from 
sea-level to 65,000 feet. The various at 
mospheric conditions encountered by air- 
craft in this altitude range were simu 
lated by use of a special test chamber 
Moisture in the frozen form, such as tce 
and snow, does not lower either the break- 
down voltage of air or the flashover volt 
age of an insulating surface. Moisture in 
the vapor form does not have a significant 
effect on the breakdown strength of small 


air gaps (1/32 to % 


in.) or the flashover 
of insulating surfaces, provided conden- 
sation is absent. Moisture in the cloud or 
suspended droplet form lowers the break 
down strength of small air gaps. Moisture 
condensation on the surface of an insulat- 
ing material results in a marked lowering 
of the flashover voltage. Some differences 
were observed in the flashover behavior of 
various materials, particularly at low tem- 
peratures and with d-c voltages. Dielectric 
constant changes with temperature are be- 
lieved to play a role. These differences in 
materials are small compared with the 
safety factors that must be allowed in 
practical designs. The over-potential test 
voltages necessary at sea level to deter- 
mine the adequacy of striking and creep- 
age distances for high-altitude operation 
may result in excessive stresses on the 
solid insulation. This can be avoided by 
conducting such tests in a partial vacuum. 
On the basis of the data obtained and gen- 


eral experience with various types of elec- 
trical apparatus, specific striking and 
creepage or flashover distances have been 
proposed which are believed to be ade- 
quate for the electrical equipment used in 
aircraft. 


ELECTRICAL PROPERTIES OF 
PLASTICS VARY OVER WIDE 
RANGE. W. S. Larson, Product Eng. J5, 
329-32 (May 1944). The electrical prop- 
erties of various commercial plastics are 
reviewed. Data are given on dielectric 
strength, dielectric constant, power factor, 


arc resistance and insulation resistance. 


BEHAVIOR OF SYNTHETI( 
PHENOLIC-RESIN ADHESIVES IN 
PLYWOOD UNDER ALTERNAT- 
ING STRESSES. A. G. H. Dietz and 
H. Grinsfelder. Trans. A. S. M. E. 66 
319-28 (May 1944) 
cate that in birch plywood and laminated 


* 


Fatigue tests indi 


wood bonded with thermosetting phenol 


formaldehyde resins, and in plywood 
bonded with an aqueous solution of cold 
setting urea-formaldehyde resin, at room 
temperatures: 1) Fatigue failures are 
primarily wood failures. 2) Delamination 
of the veneers occurs very seldom before 
the outer plies have given way. 3) Lami 
nated material may be expected to with 
stand at least 2,000,000 and film-bonded 
plywood at least 10,000,000 stress re 


versals without failing when stressed to 


> 


5 percent or less of the static modulus 


of rupture 


ELECTRICAL ANISOTROPHY Ol 
XEROGELS OF HYDROPHILI 
COLLOIDS. S. E. Sheppard and P. 1 
J. Chem. Phys. 12, 244-8 (June 


1944). A number of colloid materials 


Ne wsome 
proteins, plastics, etc., were coated in 
sheet form and “fibered” internally by 
stretching to 100 percent or more elonga 
tion. Circular disks were cut from the 
fibered sheets and their degree of orienta 
tion was measured in an alternating elec 
tric field. The relation of the orientation 
measured to field strength, thickness, 
humidity and moisture content is discussed 
Induced electrical anisotrophy is _ not 
shown by all kinds of natural and syn 
thetic colloids; it is shown by hydro 


phile and not by organophile xerogels 
With most of these materials the electrical 
response depends upon the relative hu 
midity and the absorbed water content, 
but with polyvinyl alcohol the effect was 


independent of the absorbed water. 


COMPARATIVE TESTS ON 
BEARINGS MADE OF PLASTICS. 
E. Heidebroek and H. Zickel. Kunststoffe 
33, 243-9 (1943); Chem. Ab. 38, 3041-2 
(June 20, 1944). Sliding contact bearings 
made of fabric-filled phenol-formalde- 
hyde, cresol-formaldehyde and polyviny! 
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chloride plastics were tested on a special 
bearing test machine. The maximum al- 
lowable pressure for the phenol and cresol 
products is 40 kg/cm’; that for the poly- 
vinyl chloride is 25 kg/cm’. 


Testing 


FACT AND FANCY IN MODERN 
PLASTICS DESIGN. Plastics (Lon- 
don) 8 170-6 (Apr. 1944). This is a 
review of an article by Tschudi in 
“Schweizer Archiv” 9, 360 (1943). The 
relation between properties of one urea 
and four phenolic plastics as determined 
with standard test methods and the prop- 
erties in practical moldings is discussed. 
Values for various properties are given. 


THE EFFECT OF THIXOTROPY 
ON PLASTICITY MEASURE- 
MENTS. H. Green and R. N. Weltmann. 
J. Applied Phys. 15, 414-22 (May 1944). 
The effect of thixotropic breakdown on 
rheological measurement is to shift the 
position of the flow curve. This shift is 
not a certain percentage of the total dis- 
tance between the consistency of the un 
touched material and that of the mate- 
rial after complete breakdown because: 
1) plastic viscosity cannot be determined 
without forcing the material to flow and 
2) there is no way of knowing when a 
completely broken down state is attained. 
No breakdown takes place in forming the 
down curve of the loop when the loop is 
produced with a rotational viscometer. 
The position of the down curve depends 
on the top velocity gradient and the length 
of time of its application. This presents a 
relatively easy method for obtaining re- 
sults which can be duplicated. In a suit- 
ably constructed rotational viscometer, 
the gradient can be adjusted to the desired 
value by selecting the correct r.p.m. and 
the time of application can be measured 
with a stopwatch. Thus the energy used 
to produce breakdown can be controlled 
and duplicated. Tests made by six differ- 
ent workers with different viscometers 
show that this method gives reproducible 
results. 


THE ANALYSIS OF RESIN FIN 
ISHES. F. P. Brennan. Rayon Textile 
Monthly 25, 339-41 (July 1944). A list 
of some of the finishing materials likely 
to be found on fabrics is given. Test 
methods are described. The carbazole test 
is used for urea-formaldehyde, the re- 
sorcinol test for phthalate alkyds, a dye 
ing test for polyethylene, the diphenyla- 
mine test for cellulose nitrate, a dyeing 
test for methyl and ethyl cellulose, an 
acetone solubility and dyeing test for cel- 
lulose acetate. These procedures are also 
described in A. S. T. M. Method of Test 
D683-42T entitled “Tentative Methods of 
Test for Identification of Finishes on 
Textiles.” 





TENTATIVE STANDARD TEST 
METHODS FOR POLYVINYL 


CHLORIDES. P. Nowak. Kunststoffe 33, 


c 

297-301 (1943); Chem. Ab. 38, 3041 
(June 20, 1944). Tentative test methods 
of the Verein Deutscher Chemiker for 
polyvinyl chloride are described. These 
include various chemical and physical tests 
for both the plasticized and unplasticized 
resin. Procedures are given for determin- 
ing the pH of the aqueous extract, chlo- 
ride content, thermal stability, ash, vola- 
tiles, sieve analysis, bulk factor, viscosity, 
rigidity of solutions, milling and curing 
characteristics, tensile strength and ulti- 
mate elongation, heat distortion, brittle 
point, plasticizer content, filler content 
and specific resistivity. 


Synthetic rubber 


STRESS-STRAIN DATA FOR 
VULCANIZED RUBBER UNDER 
VARIOUS TYPES OF DEFORMA 
TION. L. R. G. Treloar. Trans. Faraday 
Soc. 40, 59-70 (Feb. 1944). This investi- 
gation was made to determine the useful 
ness of Wall’s equation for calculating 
the stress-strain properties of rubber 
Stress-strain data are given for two types 
of vulcanized rubber: 1) an 8 percent S 
rubber, and 2) a latex rubber. The types 
of deformation studied were simple elon 
gation, 2-dimensional extension (or com 
pression), pure shear, and combined 
elongation and shear. Comparison with 
the theoretical relations based on _ the 
molecular-network model shows the 
agreement to be good for the 2-dimen 
sional extension, but not as good for 
simple elongation and shear. The effect 
of combined elongation and shear is sat 
isfactorily accounted for. The theory pro- 


} 


vides a satisfactory explanation of rub 


berlike elasticity, and forms a_ useful 
basis for the description of the mechani 
cal properties of rubber subjected to large 
deformations of any type. 


STRESS RELAXATION OF NAT- 
URAL AND SYNTHETIC RUBBER 
STOCKS. A. V. Tobolsky, I. B. Pretty- 
man and J. H. Dillon, J. Applied Phys. 
15, 380-95 (Apr. 1944). Measurements 
of stress decay as a function of time made 
at constant elongation on thin bands of 
gum and tread type natural rubber (He 
vea), neoprene, Butyl, Buna S and Buta- 
prene N stocks indicate that both sec 
ondary and primary bond relaxation occur 
Practically complete relaxation is ob- 
served to take place in the experimental 
time, about 100 hr., at temperatures at and 
above 100° C. The manner in which the 


rate of relaxation depends on tempera- 
ture and the fact that the rate is indepen- 
dent of elongation and of the presence of 
carbon black in the vulcanizate, indicate 
that stress decay is caused by a definite 





chemical reaction which deteriorates the 
rubber structure, and oxidative scission 1s 
suggested as the mechanism of deteriora 
tion of the primary bonds. The stress re- 
laxation data, obtained over a temperature 
range from — 50 to + 150° C., appear 
to verify modern concepts of the structure 
of elastomers. Theoretical equations are 
derived which give very good agreement 
with the observed relaxation data at high 
temperatures. The free energy of activa 
tion for the oxidative scission is found to 
be 30.37 kcal/mole for the Hevea gum 
stock, and differs from this value by less 
than + 2.0 kcal/mole for all other stocks, 
indicating the same general reaction for 
all. However, these small differences in 
free energy of activation correspond to 
considerable differences in times of decay, 
which might be significant in evaluating 
the resistance of rubber stocks to deterio 


ration. Eight references are given 


PROCESSING BEHAVIOR OF 
HIGH POLYMERS. R. L. Zapp and 
A. M. Gessler. Ind. Eng. Chem. 36, 
656-61 (July 1944). The effect of high 
polymer deformation depends upon the 
relative amount of high elastic and vis- 
cous deformation. To predict processing 
behavior by plasticity measurement, the 
relative extent of high elastic and viscous 
deformation should govern the conditions 

test. Since most processing equipment 


detorms polymers at a rate at which high 


elastic deformation is prominent, condi 
tions should be established at fairly high 
rates of deformation to a constant defor 
mation value. If plasticity and elasticity 
of polymers are determined under thes« 
conditions over a temperature range, ther 
moelastic and thermoplastic differences 
may be noted which correlate with proc 


essing behavior 


RECENT PROGRESS IN SYN- 
THETIC RUBBERS. P. M. Torrance. 
SAE J. 52, 133-6 (Apr. 1944). Recent 
accomplishments in the application of 
synthetic rubbers in tires and automotive 
mechanical goods are reviewed, Synthetic 

bber tires are satisfactory when used 
at reasonable speeds and normal loads on 
passenger cars and light trucks. When 
rayon or nylon cord is used in place of 
cotton, greatly improved performance re 
sults because of the reduction in running 
temperatures. GR-S inner tubes are sat 
isfactory except for the smaller sizes used 

n drop-center rims where the high wall 
stretch causes premature failures. The 
properties of synthetics appear to be very 
satisfactory for solid tire applications 
such as bogie rollers and rubber tank 
tracks. Synthetic rubbers are very satis- 
factory for such uses as radiator hose, 
brake hose, heater hose, fan belts, motor 
mounts, seals, grommets, gaskets, insu- 
lators, dust covers, channel rubbers, door 


dging and windshield wipers 
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PLASTICS DIGEST 


This digest includes each month the more important articles of interest to those 


who make or use plastics. Mail request for periodicals directly to publishers 
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General aircraft is very limited. Plastic items in much as possible consistent with complet 
; clude control pulleys, drive couplings for bonding during pressing. The optimum 
*LASTICS THEIR APPLICA- , ee : . 
PLAS engine accessories, electrical and radio resin content is that which just fills the 


rION TO ROAD VEHICLES. F. 
Walls and J. E. Sisson. Automobile Eng 
34, 157-62 (Apr. 1944) 


plastics in automobiles previous to the 


The use of 


war is reviewed. New techniques of form- 
ing plastics are described and their pos- 
sible application to production of motor- 
car parts are pointed out. Thermoplastic 
resin sheets may find application in side 
windows, instrument panels, panel light 
ing devices and roof lights. Laminates 
may find use for special body work such 
as commercial bodies, models and fenders 
Plywood may find use in car bodies. Ex- 
truded plastics may be used for window 
fillets, decorative beadings, tubing for 
covering hand rails and covering brake 
and gear levers. Other applications are 
upholstery materials and floor coverings. 


THE CHEMISTS’ WONDER- 
LAND, PLASTICS THROUGH THE 
LOOKING GLASS. G, M. Kline. Chem 
Eng. News 22, 890-9 (June 10, 1944). The 
types, specifications and present and future 
applications of plastics are discussed. The 
analogies drawn between the plastics in 
dustry and Lewis Carroll's 
“Alice’s Adventures in Wonderland and 
Through the Looking Glass” give a new 
and refreshing approach to a general dis- 


fantasy 


cussion of plastics. 


PLASTICS IN POSTWAR BUILD- 
ING. Plastics (London) 8, 267-9 (June 
1944). This is an abstract of a report of 
a committee on application of plastics to 
building problems. Plastics are considered 
for use in building as load-bearing mem- 
bers; linings or coverings for walls, 
ceilings and floors ; structural components ; 
fittings; tubes and pipes; and_ finishes 
such as paints, varnishes and lacquers 
Design, standardization, raw materials 
and recommendations regarding future 
developments are discussed. Research is 
recommended on 1) use of resin-bonded 
laminated wood as a structural material, 
2) production of composite boards, 3) 
improvement in durability, 4) molding 
edges on sheets, 5) plastic tubing for 
domestic piping, and 6) manufacture of 
large components such as staircases and 
window frames. 

STRUCTURAL FEATURES OF 
GERMAN AIRCRAFT, D., M. A. Leg- 
gett and J. H. H. Davison. J. Roy. Aero- 
nautical Soc. 48, 167-201 (June 1944). 
The use of plastics on German military 
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parts, and a few aerial masts. The use 
of wood is almost entirely confined to 
propeller blades. The rigid fuel tanks are 
built of layers of fiber, leather and rub 
ber. The flexible fuel tanks consist of 
layers of rubber and cotton fabric. The 
control surfaces are mostly covered with 


fabric and airplane dope. 


Materials 

SARAN MOLDED AND EX- 
TRUDED PRODUCTS, AND THEIR 
APPLICATION. W. C. Goggin. Can 
Chem. 28, 225-7, 231 (Apr. 1944). This 
article deals with the production, prop 
erties, forming and uses of the copolymer 
of polyvinylidene chloride and_ vinyl 
chloride. 

PREPARATION AND PROPER 
TIES OF THE »n-ALKYL ACR\ 
LATTES. CE 
Fisher. J. Am. Chem. Soc. 66, 1203 
(July 1944). Higher n-alkyl acrylates 
having 2 to 16 carbon atoms in _ th 


Rehberg and ( H 


alkyl group were prepared in high yields 
by the alcoholysis of methyl acrylate 
The monomeric esters were emulsion 
polymerized, and the coagulated polymers 
were examined briefly to determine th: 
influence of chain length of the alky! 
group upon the properties of the polymer 
As the chain length of the alkyl group 
increased, the polymers became softer and 
tackier at room temperature (up to and 
including tetradecyl acrylate). The poly 
mer of n-hexadecyl acrylate was a wax 
like solid at room temperature but soft 
and tacky above 35° C. As the molecular 
weights increased, the brittle points of 
the first eight polyalkyl acrylates became 
lower; beyond octyl acrylate, which had 
a brittle point of -65° C 
became higher. 


, the brittle points 


PAPER-BASE PLASTICS, PART | 
THE PREPARATION OF PHE 
NOLIC-LAMINATED BOARDS. H 
L. Cox and K. W. Pepper. J. Soc. Chem. 
Ind. 63, 150-4 (May 1944). The prepara 
tion of reinforced plastics from paper and 
phenol-formaldehyde resin is described 
Che influence of various factors in the 
preparation of such material on mechani- 
cal properties is discussed. The resin solu 
tion should impregnate the paper thor 
oughly and uniformly. Close control of 
the drying process is essential and the 
impregnated paper should be dried as 


air voids in the paper at any given pres 
sure. This optimum resin content is in 


the density 


dicated by a maximum 1 
resin content curve. An increase in shear 
strength is obtained by an tmprovement 
in the degree of impregnation, by use of 
either absorbent paper or a more penetrat 
ing aqueous solution with non-absorbent 
papers. The strength of the resin itself 
is important, since under the most favor 


able conditions, boards made from alc 


holic solution have higher shear strength 
than those from aqueous solution. The 
nigh values of shear strength re juire 
very uniform distribution of the resin 


through the board lf the re 18 a dencien 
resin even in the middle of a sheet 

paper, failure may start by separatior 

Even wit the best 


the paper itself 


mpregnation, the shear strength of the 


board 1s no better than that of the unfilled 
resin. In order to improve on the value 
»§ 7000 to 9000 p.s.i.. two possibilities 
exist. A resin with higher strengt 
wuld be used or the resin might 
einforced by fibers cross-bondit t 
laminations. In the latter ase, there 
ould be a loss in tensile strengtl 
this would be well compensated if thers 
ere a substantial increase in shea 


strength. 


POLYVINYL ALCOHOL. I. Jones 
British Plastics 15, 380-4, 408; 16, 77-83 
122-9 (Dec. 1943, Feb., Mar. 1944). The 
manufacture, chemical reactions and prop 
erties of polyvinyl alcohol are describe 
in detail. Plasticizers, properties of poly 
vinyl alcohol plastics, and applications « 


the plastic compositions are also discussed 


Molding and fabricating 
MOLDED THREADS. J]. |! Ball 
British Plastics 16, 207 (May 1044 
method for overcoming the errors, whi 
result from shrinkage on curing or mold 
ing, in molded threads is described. Th 
consists of making proper allowance f 


these changes. A method of calculating 


hese allowances is given 


PLANNED MOLD MAINTI 
NANCE SERVICE. W. M. Halliday 
Plastics (London) 8, 237-45, 279-92 
( May, June 1944). The factors necessary 
tor adequate mold maintenance are dis 
cussed. These include not only actual 
repairs but items such as_ inspection 
checking, adjusting, replacements, test 
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ing, breaking-in, training operator, daily 
care, storage, records needed and sug- 
gested methods for keeping records for 


individual molds 


KNOWLEDGE OF SHRINKAGE 
AIDS IN DESIGN OF PLASTIC 
PARTS. C. R. Simmons. Product Eng. 
15, 414-15 (June 1944). Allowances for 
shrinkage must be made in designing 
dies for molding plastic parts if satis- 
factory molds are to be made. In transfer 
molding, the shrinkage may be 25 per- 
cent lower than in compression molding 
Consequently, closer tolerances may be 
maintained in transfer molding. Shrink- 
age depends on the state of cure, shape 
and size of the piece, plasticity of the 
material and mold design. It is caused 
by thermal contraction, polymerization 
of the resin and modulus of elasticity 
Shrinkage can be determined by mold- 
ing standard test bars, from the co 
efficient of linear thermal expansion and 
the modulus of elasticity. Uneven shrink- 
age, which creates stresses, is caused by 
uneven cooling, improper placement and 
spacing of ejector pins, improper han- 
lling and inserts. Design features based 
on the above points to control shrinkage 


ire discussed 


Applications 


SUBSTITUTES FOR SILK IN- 
SULATION OF FINE WIRES. A. 
Brookes. Engineering 157, 263-4, 281-3 
(Apr. 7 and 14, 1944). The properties of 
regenerated cellulose and cellulose acetate 
rayons, nylon and polyvinyl acetal are 
examined to determine the suitability of 
these materials as substitutes for silk 
for insulation on fine wires. Cellulose 
acetate rayon and nylon are the best of 


the materials investigated. 


FURFURAL RESIN ADHESIVES 
FOR AIRCRAFT USE. J. Delmonte. 
Pacific Plastics 2, 14-15 (Apr. 1944). 
[wo new furfural resin adhesives are 
described. The high-temperature setting 
type is intended for use with metal prod- 
icts. The low-temperature setting type 
s used with rubber, wood and plastics. 
These furane resins are thermosetting. 
Mechanical tests show that bond strengths 
are stronger than rubber, wood and lami- 
nated phenolic plastics since failure occurs 


in the bonded materials. 


CONDUCT OF AMINO ACIDS IN 
SYNTHETIC ION EXCHANGERS. 
D. T. Englis and H. A. Fiess. Ind. Eng. 
Chem. 36, 604-9 (July 1944). The re- 
actions of representative amino acids with 
various forms of synthetic ion-exchange 
materials were studied. All the amino 
acids that were tested reacted with the 
hydrogen form of the cation exchangers. 
Using the column method, the capacities 
of two commercial exchangers — Amber- 





lite IR-1 and Zeo-Karb H for glycine, 
leucine, norleucine, phenylalanine, trypto- 
phan, hydroxyproline, glutamic acid, as- 
paragine and lysine hydrochloride were 
determined. A tairly uniform capacity of 
each individual exchanger, in terms of 
equivalents of the acids examined, sug- 
gests that their removal proceeds essen- 
tially by salt formation between the basic 
amino group and the acid form of the 
exchanger. This conclusion is_ substan- 
tiated by the fact that static studies of 
the absorption of glycine from solutions 
containing varying amounts of hydro- 
chloric acid show decreasing removal as 
the pH is lowered, and by the fact that 
the calcium and sodium forms of cation 
exchangers either did not react or reacted 
slightly with amino acids. Addition of 
formaldehyde to the amino acid solutions 
had little effect upon their reaction with 
the hydrogen form of the exchangers 
Adsorption of the nine amino acids by 
the hydrogen exchangers was studied by 
static methods also. Previous equations 
for treating the data are not entirely ap- 
plicable in part because of the diverse 
acidic groupings and consequent w¢homo 
geneity of the exchangers. Anion ex 
Amberlite IR-1 and De- 


Acidite react with dicarboxylic but 


changers 


not with monocarboxylic monoamino 
acids. Thus, a separation of these two 
groups of acids may be expected. The 
basic amino acid hydrochlorides are not 


removed by the anion exchangers 


PLYWOOD MASTS EXPEDITE 
FIELD RADIO INSTALLATION. 
Aero Digest 45, 118, 220 (May 15, 1944). 
Long tubes made of wood veneers bonded 
with synthetic resin are used as portable 
radio masts, 75 ft. in height. The mast 
section for one 75-ft. mast packed for 
shipment weighs 152 pounds. The guy 
wires and hardware weighs 121 pounds. 
A chest for spare parts weighs 45 pounds. 
Thus the total weight of the packed mast 
is 318 pounds. Three men can erect the 
mast in 30 minutes. 


CONVAIR’S NEW TOOLING 
PLASTIC. T. A. Dickinson. Aero Digest 
15, 100-1, 220 (June 1, 1944). A filled 
thermosetting cast phenolic plastic for 
making hydropress form blocks, stretch 
forms, sinking dies, drill jigs, checking 


fixtures and lathe fixtures is described 


Coatings 

PHYSICAL CHEMISTRY OF LAC- 
OUERS. X. LACQUER SOLVENTS. 
R. R. Schafer. Fette u. Seifen 50 227-41 
(1943): Chem. Ab. 38, 2835 (June 10, 
1944). Molecular arrangement, results of 
x-ray studies, shape of molecule, asso 
ciation, melting point, boiling point and 
evaporation mechanism of organic sol 
vents are reviewed. Ninety-two refer- 
ences are given. 


MACHINES AND METHODS FOR 
PLASTIC COATINGS. J. B. Cleave- 
land. Textile World 94, 74-6 (Mar.), 
90-1 (May), 107, 111 (June), and 81, 
83, 85 (July 1944). The various methods 
for applying plastic coatings to fabrics 
are described and illustrated. Knife-coat 
ing techniques include the use of knife- 
spreading, knife-blanket and knife-roller 
coating machines. Roller-coating tech 
niques include the use of transfer-roll, 
calender, reverse-roll and etched-roll coat- 
ing machines. Other methods are extru- 
sion, brush, dip and spray coating. The 
applications and limitations of each type 
of coating are described. The last article 
discusses the operation of coating ma- 


chines and safety precautions. 


SOLUBILITY OF CERTAIN PLAS- 
rICIZERS IN LIQUID AMMONIA 
P. C. Scherer and E. O. Sternberg. Rayon 
Textile Monthly 25, 143-5 (Mar. 1944) 
With a view to the possible application 
of liquid ammonia as a solvent for cellu- 
lose derivatives in the production of films 
and filaments, the solubility of various 
plasticizers in this solvent was determined 
\ technique for making such measure 
ments is described. The phosphates ap 
pear to be only slightly soluble; in all 
cases some tendency toward reaction with 
the solvent was noted. The simple ali 
phatic esters of phthalic acid, methyl, 
ethyl, butyl, and hexyl phthalates were all 
soluble and appeared quite stable toward 


e solvent. The solubility decreased rap 


idly with increasing length of aliphatic 
iain. Diphenyl phthalate reacted vig- 
orously with the solvent with apparent 
ammonolysis of the ester linkages to give 
phenol and phthalamide which, on heat 
ing, forms phthalimide. The glycols ap- 
peared to be stable toward the solvent 
nd were soluble. Glycol butyrate was 
about twelve times as soluble as glycol 
hexoate. All of the glycollates tested ap- 
peared to react with the solvent and in 
one case, butyl phthalyl butyl glycollate, 
butyl alcohol was isolated from the prod- 
ucts. Both sulfonamides which were 
tested seemed to be practically infinitely 
oluble and quite stable whereas dihydro- 
methyl abietate was soluble only to a very 
slight extent. Castor oil, dehydroacetic 
icid and polyethylene glycol were also 
tested, but since these were all mixtures, 
t was impossible to obtain a satisfactory 


value for the solubility 


COATING NYLON FABRICS FOR 
MILITARY USE. Textile World 94, 
112-13 (Ap 1944) Difficulties en- 
countered in coating light-weight nylon 


fabric re described and methods of 


eliminating these troubles are given. Re- 
curring tight and slack sections and the 
high static charges developed are the 
principal difficulties; others are slippage, 


wrinkling and curling. 
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e Copies of these patents are available from the U. S. - 
Patent Office, Washington, D. C., at 10 cents each 











RESIN. R. B. Du Vall and E. F 
Grether (to Dow Chemical Co.) U. S. 
2,350,326, June 6. A resinous condensa- 
tion product is formed by heating a mix- 
ture of parahydroxy benzoic acid and a 


polyhedric alcohol at 150 to 225° C. 


CELLULOSIC FILMS. J. V. Bauer 
and D. M. Hawley (to Stein Hall Manu- 
facturing Co.). U. S. 2,350,336, June 6. 
Corrugated paperboard assemblies are 
made by treating opposite sides of a 
paper-corrugating medium with acid and 
water-soluble urea-formaldehyde reaction 
product, thus rendering it waterproof, 
and corrugating after the reaction has 
substantially ceased. 


MOISTURE PROOFING. J. A. Mit- 
chell (to E. I. du Pont de Nemours and 
Co., Inc.). U. S. 2,350,366, June 6. Sheet 
material is coated with a composition of 
wax and cyclicized rubber containing 
phenol-formaldehyde-piperazine resin. 


CELLULOSE ESTERS. H. Dreyfus 
(to Celanese Corp. of America). U. S 
2,350,391, June 6. Mixed cellulose esters 
are prepared by esterifying a cellulose 
ester with the anhydride of another or- 
ganic acid. 


RESINS. W. A. King (to Allied 
Chemical and Dye Corp.). U. S. 2,350,- 
400, June 6, Styrene is substantially poly- 
merized at 125° C. in the presence of a 
solvent, the excess monomer being re- 
moved with most of the solvent by dis- 
tillation. 


JEWEL INLAY. W. P. Schoder and 
}. P. Ruth. U. S. 2,350,421, June 6. Inlaid 
jewels are prepared by molding into 
transparent thermoplastic material. 


POLYOLEFIN, L. A. Mikeska and E. 
Arundale (to Jasco Inc.). U. S. 2,350,317, 
June 6. A cyclic acetal substituted with 
halogen, alkyl, aryl, alkenyl, aralkenyl, 
alicyclic, aralkyl, alkaryl, halo-alkyl, 
alkoxy, aryloxy, carbaloxy or hydroxy 
radicals is refluxed with an aqueous 
acidic solution and the resulting polymer 
removed. 


INJECTION MOLDING. G. Smith 
(to Reed-Prentice Corp.). U. S. 2,350,- 
539, June 6. A device for regulating tem- 
perature in injection-molding apparatus. 


PLYWOOD. M. F. Crouet (to Alien 
Property Custodian). U. S. 2,350,729, 
June 6. A plywood structure comprising 
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alternate impregnated and unimpregnated 
wood plies, the former containing a poly- 
merizable resin. 


MOLDING. G. Kirchner (to Alien 
Property Custodian). U. S. 2,350,770, 
June 6. Waste celluloid material is tum- 
bled in an atmosphere charged with 
vapors of solvent prior to adding to a 
compression chamber and injecting under 
pressure into a mold. 


POLYAMIDES. W. Wehr (to Alien 
Property Custodian). U. 5S. 2,350,851, 
June 6. Foils, tubes, rods, etc., are pro- 
duced from polyamides by soaking in a 
low-boiling aliphatic alcohol at 30° C. and 
fusing the mass at raised temperature. 


ADHESIVE. R. T. Argy and C. W. 
Foss (to Carborundum Co.). U. S. 2,350,- 
861, June 6. An abrasive belt of coated 
web material is joined at the ends by an 
adhesive mixture of a water-soluble urea- 
aldehyde resin and an alkyd modifier. 


UREA-FORMALDEHYDE RESINS. 
H. Honel (to Alien Property Cus- 
todian). U. S. 2,350,894, June 6. Resi- 
nous products are produced by reacting 
urea with aqueous formaldehyde solu- 
tion, vacuum distilling and heat treating 
the resulting syrup with an alcoholic 
substance. 


POLYAMIDES. L. F. Salisbury (to 
E. I. du Pont de Nemours and Co., Inc.). 
U. S. 2,351,074, June 13. A polyamide 
composition is prepared from a mixture 
of polyamides by heating above the melt- 
ing points of each substance until poly- 
merization occurs. 


VINYLIDENE-CHLORIDE POLY- 
MER. E. C. Britton and F. L. Taylor 
(to Dow Chemical Co.). U. S. 2,351,102, 
June 13. Vinylidene-chloride polymer 
plasticized with a methoxyl-, chlorine- or 
phenyl-substituted alpha phenyl ethyl 
phenol. 


ACETYLENE POLYMERS. A. M. 
Collins (to E. lL. du Pont de Nemours and 
Co., Inc.). U. S. 2,351,108, June 13. A 
film-forming material is prepared by 
polymerizing non-benzenoid polymers of 
acetylene in the presence of a mercaptan. 

ETHYLENIC POLYMERS. W. E. 
Hanford (to E. I. du Poat de Nemours 
and Co., Inc.). U. S. 2,351,120, June 13. 
The product of the reaction between solid 
polymers of carbon monoxide and an 


ethylenic compound and an aldehyde in 
the presence of an alkaline catalyst. 


COATED FABRIC. W. Whitehead 
(to Celanese Corp. of America). U. S 
2,351,174, June 13. A fabric base of 
yarns containing a cellulose ether or ester, 
coated with a composition containing a 


similar cellulose derivative. 


COATED FABRIC. (to E. I. du Pont 
de Nemours and Co., Inc.). U. S. 2,351,- 
182, June 13. An open weave fabric, the 
interstices of which are closed with a 
composition of polyvinyl acetate, applied 
in a solution of ethyl acetate and ethyl 
alcohol, the surface of the film being then 
coated with a thermoadhesive composition. 


SUPERPOLYAMIDES. O. Herr- 
mann, A. Wunderer and H. Bottger (to 
Alien Property Custodian). U. S. 2,351,- 
208, June 13. Films of superpolyamides 
are cast from solution on a support, the 
dried film is removed, curling being pre- 
vented by treating the surface with a 
swelling agent which is_ subsequently 


evaporated. 


HELMET LINER. G. A. Shroyer, L 
P. Gould and R. E. Moule (to General 
Motors Corp.). U. S. 2,351,235, June 13 
A helmet liner is prepared by impregnat- 
ing fabric with a thermosetting resin 
and curing under pressure in a mold. 


CELLULOSE DERIVATIVES. R 
D. Freeman and R. C. Anthonisen (to 
Dow Chemical Co.). U. S. 2,351,258, 
June 13. Water-soluble alkali metal salts 
of carboxyalkyl cellulose are recovered 
by acidifying to pH 1, neutralizing with 
an alkali and adding a monohydric alcohoi 
to precipitate the salt which is then re- 
moved by filtration. 


PLASTIC. H. M. Sonnichsen (to E. 
I. du Pont de Nemours and Co., Inc.) 
U. S. 2,351,301, June 13. An elastic rub 
ber-like molded article composed of an 
esterified vinyl alcohol plasticized with 


a high-boiling fatty acid polyester 


RUBBER HYDROCHLORIDE. G. 
D. Mallory (to Wingfoot Corp.). U. S. 
2,351,350, June 13. Rubber hydrochloride 
films are laminated under heat and under 
pressure. 


SOUND RECORD. W. R. Collings 
(to Dow Chemical Co.). U. S. 2,351,600, 
June 20. A sound record comprising a 
supporting base and a laminated surface 
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film which is comprised of plasticized 
ethyl cellulose and bonded to the base by 
means of an ethyl cellulose adhesive. 


CONDENSATION PRODUCT. G. 
F. D’Alelio (to General Electric Co.). 
U. S. 2,351,602, June 20. The reaction 
product of urea, melamine, formaldehyde 
and monochloroacteamide 


INJECTION MACHINE. L. P. Mc- 
Gowen (to Ford Motor Co.). U. S 
2,351,774, June 20. A rotating table upon 
which are mounted individual molds 
which are successively brought into con- 
tact with an injecting orifice. 


TERPENE RESIN. A. L. Rummels- 
burg (to Hercules Powder Co.). U. S 
2,351,786, June 20. A terpene polymer is 
prepared by polymerizing an acyclic ter- 
pene in the presence of hydrogen fluoride 
at a temperature between —20 and 200° C. 


MINERAL WOOL. W. M. Bergin 
and A. L. Simison (to Owens-Corning 
Fiberglas Corp.). U. S. 2,351,802, June 
20. Mineral fibers are treated with an 
aqueous solution of phenol- or urea- 
formaldehyde condensate and an oleagi- 


nous lubricant incompatible with the resin 


CELLULOSE ESTERS. I. Miller. U. 
S. 2,351,866, June 20. An injection-mold- 
ing composition of cellulose ester and 
thermally-active plasticizer is prepared by 


kneading under high pressure 


COATING. E. M. Bright (to Plastic 
Veneering, Inc.). U. S. 2,351,919, June 
20. A pattern having a wood core and 
coated with cellulose butyrate in volatile 
solvent by spraying, is placed until dry 
in a curing compartment having dehy- 
drated air and subatmospheric pressure 

CAST RESINS. E. Dreher (to Alien 
Property Custodian). | S. 2,351,937, 
lune 20. Cast resinous objects are pre- 
pared from an alkaline catalyzed phenol- 
formaldehyde condensate from which wa- 
ter has been removed and which is neu- 
} 


tralized with an organic soap, by heating 


at 100° C. in a mold 


RESINS. B. Habraschka (to Alien 
Property Custodian). U. S. 2,351,958, 
June 20. A heat-hardenable resin is pre- 
pared by condensing ortho-cresol and for- 
maldehyde to an intermediate stage and 
thereafter condensing in the presence of 


tricresyl phosphate and a fatty acid. 


CELLULOSE ESTERS. A. Schuller 
and R. Tritsmans (to Alien Property 
Custodian). U. S. 2,352,022, June 20. 
Lower fatty acid cellulose esters are stab- 
ilized by washing to remove excess acid 
and by digesting at 50 to 140°C. with a 
liquid aromatic hydrocarbon. 


RESINS. L. H. Bock and A. L. Houk 
(to Rohm and Haas Co.). U. S. 2,352,- 


070-1, June 20. The reaction products of 


formaldehyde and a N-polyalkylene poly- 
aminoamide of malonic acid having a 
reactive methylene group and the reaction 
product of formaldehyde and a N-amino- 
alkyl amide of malonic acid. 


LACQUER. L. Auer (to Ridbo Lab- 
oratories, Inc.). U. S. 2,352,173, June 27. 
\ lacquer comprising nitrocellulose, a 
plasticizer and a non-volatile rosin mate- 
rial prepared by heating rosin in the 
presence of a decarboxylation agent. 


CELLULOSE ESTERS. G. D. Hiatt 
and J. Emerson (to Eastman Kodak Co.) 
U. S. 2,352,261, June 27. Dicarboxylic 
acid esters of cellulose are prepared by 
heating a mixture of a cellulose ester or 


ether and a dicarboxylic acid anhydride 


RESINS. J. Kleine (to Alien Property 
Custodian). U. S. 2,352,328, June 27 
Fibers, foils, ribbons, etc., are prepared 
from the hydrogenation product of paraf- 
fins having chain lengths of 400 chain- 
carbon atoms. 


CONDENSATES. H. Hopff, A 
Weickmann and R. Kern (to General 
Aniline and Film Corp.). U. S. 2,352,387, 
June 27. Condensation products of hexa 
methylene diamine and monomeric car 
bonyl compounds such as aldehydes and 


ketones. 


FOOTWEAR. F. Dawson (to Compo 
Shoe Machinery Corp.). U. S. 2,352,520, 
June 27. A sole is applied by placing a 
plastic shank on the bottom of a shoe, 
placing the sole upon the bottom with 
cement, pressing against the bottom and 
shank piece, and subjecting to an electro 


thus melting the shank piece 


static field 
to the cement 


VINYL RESINS. W. J. R. Evans (to 
Imperial Chemical Industries Ltd.). U.S 
2,352,525, June 27. Polyvinyl! chloride is 
dissolved in carbon tetrachloride and 
tetrachloroethane and subjected to chlori 


nation. 


PLYWOOD TUBING. P. R. Gold- 
man (to Plymold Corp.). U. S. 2,352,533, 
June 27. Wooden strips are wrapped 
spirally around a removable mandrel, 
coated and impregnated with a_heat- 
reactable resin and the resin is cured with 


heat under pressure. 


COATING. J. J. Waters (to Etched 
Products Corp.). U. S. 2,352,579, June 
27. Pyroxylin lacquer is rendered ad 
hesive to zinc surfaces by adding zinc 
dust to the lacquer, allowing it to settle 
and decanting the solution from the zinc. 


COMPOSITE STRUCTURE. A. E. 
Juve (to B. F. Goodrich Co.). U. S. 
2,352,637, July 4. A structure comprising 
layers of a rigid base, halogenated ru>- 
ber, a vulcanized polymerized haloprene 
and a plasticized polyvinyl halide, the 


structure being prepared by vulcanizing 
the haloprene. 


COMPOSITE STRUCTURE, B. § 
Garvey and D. E. Henderson (to B. F 
Goodrich Co.). U. S. 2,352,705, July 4 
A structure comprising layers of a rigid 
base, halogenated rubber, a vulcanized 
copolymer of butadiene and an unsatu 
rated nitrile, and a plasticized polyvinyl! 
halide, the whole being bonded by vul 


canizing the copolymer 


SHAPED ARTICLE. W. H. Mark- 
wood, Jr. (to E. I. du Pont de Nemours 
and Co., Inc.). U. S. 2,352,725, July 4 
\ shaped body composed of a synthetic 
linear polyamide having a pearlescent ef 
fect due to inclusion of minute enclosed 
voids, said polyamide comprising the re 
action product of a monoaminocarboxylic 
acid and a mixture of a diamine and a 


dibasic carboxylic acid 


BAMBOO IMPREGNATE. H. D 
Shannon (to Bakelite Corp.). U. §S 
2,352,740, July 4. The cell walls of bam 
boo are impregnated with a phenol-alde 
hyde or urea-aldehyde by soaking in 
water until the cells and cell walls are 
impregnated with water, and thereafter 
soaking in an aqueous solution of the 
resin until the cells are impregnated with 


the resin, after which the resin is cured 


COATING. W. Whitehead (to Cela 
nese Corp. of America). U. S. 2,352,747, 
July 4. Fabric is coated with a plasticized 


cellulose derivative 


COATING APPLICATION. B. Wills 
to | ox k Joint Pipe Lo.) { » 2,352 44%, 
july 4. An apparatus for applying a 


plastic coating solution to a surtace 


BIURET RESIN. E. D. McLeod (to 
Arnold, Hoffman and Co., Inc.). | S 
2.352.796, July 4 \ water-soluble resin 


is prepared by reacting equal quantities 


of boric acid and a biuret 


YARN. Jj. I Pierce (to Visking 
Corp.). U. S. 2,352,861, July 4. Strands 
of vinylidene-chloride polymer are gath 
ered into a cluster and twisted while 
stretching in order to effect crystalliza 


tion, thereby giving a permanent set 


RESINS. G. F. D’Alelio and J. W 
Underwood (to General Electric Co.) 
U. S. 2,352,943-4-5, July 4. Reaction 
products of substituted triazine, diazine 


and triazole derivatives with aldehydes 


ORGANOSILICON POLYMER. E 
G. Rochow (to General Electric Co.) 
U. S. 2,352,974, July 4. A_ polymeric 
chemical compound comprising monova 
lent saturated aliphatic and divalent aryl 
radicals linked to silicon atoms, each 
divalent radical being linked to two sili- 


con atoms. 
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Plastics 

2nd Edition 

by J. H. DuBois 

American Technical Society, 850 East 
58th St., Chicago, 1943 


Price $3.75 435 Pages 


Three new chapters have been added 
to this book which is written for actual 
users of plastics. These concern synthetic 
rubber, low-pressure laminating, and 
trends and developments. They serve to 
bring the book up to datc on new ma 
terials, processes and applications during 
the war period 

There have been minor revisions of 
the earlier chapters. A section on vul- 
canized fibre has been added to the chapter 
on Other Plastics and a table of general 
properties and uses for molded plastics 
is included in the book. 

from the consumer’s viewpoint the 
book is rather sketchy in its coverage of 
specifications for plastics. It fails to men 
tion or describe the pioneering work 
which is being carried on by the American 
Society for Testing Materials to establish 
quality standards for plastic materials 
However, like its predecessor which was 
Sept. 1942 Mopern 


Piastics, this book is recommended for 


reviewed in the 


students who 
G.M.K 


engineer Ss, designer 5 and 


want an introduction to plastics. 


Experimental Stress Analysis 
Edited by C. Lipson and W. M. Murray 
Addison-Wesley Press, Inc., Cambridge, 
Mass., 1943 
Price $3.00 


The seventeen papers presented at the 


156 Pages 


seventeenth Eastern Photoelasticity Con 


ference and Experimental Stress Sym- 
posium are presented in full in this publi- 
cation, The style and quality of illustration 
used in the printing of this important 
technical material is especially noteworthy. 
The name of the organization was 
changed to the Society for Experimental 
Stress Analysis and this book is Vol. 1 


No. 1, of their transactions. G.M.K. 


Plastic Horizons 
by B. H. Weil and Victor J. Anhorn 


The Jacques Cattel Press, Lancaster, 


Pa., 1944 
Price $2.50 


What is the 
plastic and a resin? How do the various 


169 Pages 


difference between a 


plastics differ and how are they formed? 
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These are a few of the questions in- 
telligent laymen are asking today. The 
answers to these queries and many others 
are set forth clearly and simply in the 
introductory chapters of this book. 
Because of the authors’ keen awareness 
general reading 


of the needs of the 


public, a happy balance has been main 
tained between the factual background, 
which includes just enough chemical defi- 
nition to clarify plastic structures, and 


later chapters dealing with economi 


trends, plastics in the present war and 
future possibilities. 

Although they do not indulge in any 
glowing fancies, the authors predict that 
postwar manufacturers will have gained 
new confidence from their recent experi 
ences and embark on the production of 
Moreover, th¢ 


promising new plastics. 


increasing awareness of what plastics 


can do should pave the way ‘or wider, 
more receptive markets. A convenient list 
of names, chemical types and manufac 


! 


turers of familiar plastics and related ma 


terials is appended at the end of the book 


Synthetic Adhesives 
by Paul I. Smith 


Chemical Publishing Co., 26 Court St., 


Brooklyn, N. Y. 
Price $3.00 125 pages 


Various formulas and application data 
are presented by the author for phenolic, 


urea, cellulose, vinyl, 


acrylic, alkyd and 
rubber cements. The uses and advantages 
of each type of synthetic adhesive are 
tabulated. Particular attention is given to 
the resins employed in the manufacture 


G.M.K 


ot aircraft plywood and compreg 
% “PLASTICS THE PRESSURE 
Processing of Synthetic Resins,” released 
hy The Hydraulic Press Manufacturing 
Co., Mt. Gilead, Ohio, is a bulletin writ 
ten expressly for postwar planners, pat 
ticularly those who have had little or no 
association with the plastics industry 
Written in terms easily understood by 
the layman, this brochure defines thermo- 
setting and thermoplastic resins and the 
4 methods of molding them. Diagrams 
show how the materials are compounded, 
process pictures give details of the mold- 
ing and other photographs show the fin 


ished product. 


*%* 3-M ADHESIVE DATA FOR 
sealing, insulating, adhering, sound-dead- 
ening, coating, packaging and many other 





applications, are given in an 8-page book- 
let issued by Minnesota Mining and Mfg. 
Co., St. Paul, Minn, 


% FINISHES D)lV., E. IL DU PONT 
de Nemours and Co., Inc., Wilmington, 
Del., has made available a 20-page book- 


1 


let on “Three-Dimensional Seeing, the 


Science of Color and Light for Better 
Vision in Industry.” This colorfully il 


lustrated brochure contains information 
culled from many color-conditioning 1 
stallations, and a “Safety Color Code 
for Industry” recommending the use of 
specific color symbols to denote specifi 


hazards and safety equipment. 


DIVISION OF 


Chemicals ( orp 


% THE PLASTICS 
Carbide and Carbon 


New York City, 


chure containing information on 


has released a new bro 


V inylite 
plastics elastomeric compounds. A sum 
mary of the standard methods ot bond 

Vinylite compounds is tollowed by sug 
\ list 


of suppliers of chemicals and resins 1s 


gestions for standard combinations 


included in the pamphlet 


% SPECIFICATIONS FOR 28 IN. 
vertical hydro-tel milling machines pro 
duced by Cincinnati Milling and Grinding 
Machines, Inc., Cincinnati, Ohio, are item 
ized in booklet M-1284 of recent issue 
hese machines combine aximum 
idity of structure, almost effortless manip 
ulation, efficient spindle drive and inde 
i” 


pendent power Tet ls tor t ie, cross slide 


and vertical spindle carrier. The brochure 
illustrates four basic methods of construc 
tion of these machines, and lists the out- 
standing features and specifications of each 
method. 


% THE SOCIETY OF THE PLAS 
tics Industry, 295 Madisor \ve Ne 
hooklet or 


*Tvnical Labor Contract Provisions Pre 


York City, has compiled a 


vailing in the Plastics Industry Phases 


covered are recognition ‘lauses, hours 


and overtime clauses, vacation clauses 


war seniority, seniority, adjustment of 


grievances, leave of absence, safety and 


health, and renegotiation of wages. 


BOOKLET ON 
} 


% A TECHNICAI 
Bakelite cast-resin plastics has 
lished by Bakelite Corp., New York City, 


describing characteristics, properties and 


een pub 


the wide range of applications of these 
cast resins. Also included is information 
on the machining and finishing steps re 
quired to fabricate these resins into fin 


ished pre ducts 














Prollem Ideas Molded...in PLASTICS 


a 
_ 


That product idea of yours which some infinitesimal ‘bug’ 
may still be stymying is likely to find its in the hands 
and minds of Tech-Art engineers Reducing what appears to 
be insoluble plastic problems to workable plastic realities is 
one of Tech-Art’s specialties. Tech-Art’s credo holds that proper 
engineering of any product is the primary requisite. Sound 
Sele pbel te belemmo) ibt-Mh oc -lesl-slojeMbesle) lo Mol ti lebbelemeteleMtel-Meldeje at) (- Len 
tion of plastic materials are three essentials of successful pro- 


'oTSToi sede MM Bel folttals Merete MB eb itsMetd-Mete(-lettlet(-Mbrelele(-seMi-lettiberss (sel 


and technical molding skill: These are the five essential factors TECHNICAL NOTES: Actually eleven separate me- 
tallic inserts in close, but non-contacting assembly 


which have been:responsible for so many Tech-Art Plastic Were meneEs inf) cash of Mess units regEmY © 
complete flow of non-conducting plastic material into 


c each of the interstices. Each unit had to be carefully 
Success Stories. tested to fifteen hundred volts 


36th Ave. ond 41st Street + LONG ISLAND CITY, N.Y. + Tel. AStoria 8-6050-1 sed ; 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY y y 7 


PIONEER PLASTIC MOLDERS .. . Established 1891 
—— PLASTICS COMPANY 





There's no fumbling or dropping, with 

American a And no wob- 

bly starts, for recessed screwhead 

fits firmly onto the 4-winged driver, 

like a fixed bayonet onto a gun. Power 
used, increasing 


drivers can be assem- 
bly-speed often as much as 50%. 


~~ 


AMERICAN SCREW CO. 
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“STOP rejections 


“Controlled Accuracy” means that Amer- 
ican Phillips Screws and driver align 
themselves automatically into one 
straight-line unit that can’t drive crooked 
and spoil work. Nor can the driver ever 
twist out and slash across the work- 
surface. 


Providence 1, R. |. 


~ 
ha 


s 
STOP scrapping of screws 
American Phillips Screws can’t be burred 
or broken like slotted-screwheads. And 
American Phillips Screws don't have to 


be backed out and thrown away. Nor do 
they have to be scrapped for defects of 


head, thread, or int... thanks to 
American's individual inspection. 


Chicago 11: 589 E. Ilinois St. Detroit 2: 502 Stephenson Bidg. 





WE CALL PLASTICS... 


has proved itself to be a versatile product. It challenges the imagination 


... new ideas for its use and application are conceived every day. *% UNIVERSAL plants 
are fully equipped to sup- 


Every day here at UNIVERSAL we are solving engineering problems ply injection and compres- 





involved in manufacturing some of these new products. Our knowledge sion moldings of all kinds 
using Phenolics, Cellulos- 


and manufacturing skill increases with each new problem. . 
ics, Ureas, Styrenes, 





. . “ . . . ” Vinyls and Acrylics to 
Today, UNIVERSAL is supplying many of the “Plastics sinews of war”. sieiiialeion. 


Tomorrow, UNIVERSAL will supply Plastics for better living. y% UNIVERSAL was 


one of the first to install 
Our planning department, manned by some of the best engineers in the equipment for Heatronic 
field, has prepared many products for post-war, not only for consumers Molding. 
but also parts for manufacturers of machinery and equipment. 


UNIVERSAL PLASTICS 


See Sea Re oes CO XN 


NEW BRUNSWICK ° NEW JERSEY 
Additional Plants at FORDS, N. J. and DUNNELLEN, N. J. 











Steel Mill Products Company, Inc., 176 West Adams Street, Chicago 3, Illinois 


Main Office: Empire Stote Building, New York |, New York + 
¢« June & Compony, 719 New Center Building, Detroit |, Michigon 


Paragon Sales Company, Inc., II! South Street, Philadelphia, Pennsylvania 


















FROM HAVANA HARBOR TO PEARL HARBOR 


The Jos. STOKES RUBBER Co. is not a “war baby” in the 
field of hard rubber or plastics. In 1898, when the battleship 
Maine blew up in Havana Harbor, precipitating the Spanish- 
American War, we were already well established in business. 
The attack on Pearl Harbor found Stokes ready with 
extensive manufacturing and research facilities to meet the 
rigorous production demands of World War Il. A half- 
century of research and experience lies behind us. This 
experience, covering two previous post-war periods, is at 
your command in solving present problems or in formulating 
plans for the future. 


jos. STOKES RUBBER co. 


Molders of Hard Rubber and Plastics + Since 1897 


TRENTON, N. J. 
in Canada; Jos. STOKES RUBBER Co., I'd... WELLAND, ONT. 
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low dielectric constant and power factor 




















relatively high heot resistonce 
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low water and moisture absorption 
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excellent molding properties 



































NEW RESINOX 


for electrical applications 
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Here is welcome news to every molder 
with an eye on war and postwar electrical 
markets: 
A new, mica-filled Resinox molding compound 
with outstanding advantages in insulating parts 


for medium and high frequency apparatus is 
now available for military and naval end uses. 


The new compound, Resinox 7934, is based 
on a new phenolformaldehyde resin developed 
by Monsanto plastics research laboratories. 
It combines (1) a low dielectric constant and 
power factor with (2) low water and moisture 
absorption, (3) relatively high heat resistance 
and (4) improved molding properties. 

Specifically, dielectric constant at 1 K.C. 
is 4.35 to 4.50; at 1 M.C. it is 4.20 to 4.50. 
Power factor at 1 K.C. is 0.015 to 0.017; at 
1 M.C. it is 0.0080 to 0.0085. 

Water absorption after 24 hours immer- 
sion is only 0.030% by weight. 

Resinox 7934 can be molded with greater 
ease and economy than any mica-filled phe- 
nolic compounds yet developed, giving com- 
pression molders an excellent chance at many 
electronic applications which other phenolics 
could not fill. 

For full details, write or wire: MONSANTO 


CHEMICAL CoMmPANY, Plastics Division, 
Springfield 2, Massachusetts. 





RESINOX 7934 


PROPERTIES OF THE MOLDING POWDER: 





Particle Size: Ground to pass U.S.S. 16 mesh 
screen 

Apparent Density: 0.75 to 0.85 grams per cc. 

Bulk Factor: 2.07 to 2.35 

Pourability: Good 

Preforming Characteristics: May require special 
handling 

Flow: 7 to 14 


PROPERTIES, MOLDED: 


Specific Gravity: 1.76 
Weight per Cubic Inch: 28.9 grams 
— Strength: 9,000 to 10,000 Ibs. per square 
inc 
Maximum Deflection: 0.024 inches 
Tensile Strength: 6,000 lbs. per square inch 
Impact Strength: 0.35 to 0.40 ft.-Ibs. per inch of 
notch 
Dielectric Strength at 60 Cycles: 
S/S-350 to 400 volts per mil 
S 'T-400 to 450 volts per mil 
Dielectric Constant: 1 K.C. 4.35 to 4.50 
1 M.C, 4.20 to 4.50 
Power Factor: 1 K.C. 0.015 to 0.017 
1 M.C. 0.0080 to 0.0085 
Water Absorption: 0.030 percent by weight 
(24 hours) 
Shrinkage: 0.0025 to 0.0035 inch per inch 




















The broad and versatile family of Monsanto Plastics includes: Lustron 
polystyrenes * Cerex heat resistant thermoplastics * Vinyl acetals 
Nitron cellulose nitrates * Fibestos cellulose acetates * Resinox phenolics 
Resimene melamines. Forms in which they ore supplied include: Sheets 
Rods « Tubes + Molding Compounds « Industrial Resins * Coating 
Compounds +« Vuepak rigid, transparent packaging materials. 








MONSANTO 
PLASTICS 


SERVING IMOUSTAY.. WHICH SERVES MananinD 

































Shatterpr OOF stamess Containers 


# has long maintained top- 
@Msarss ranking reputation for ex- 
ceptionally attractive con- 


tainers. Lustrous colors, transparent or opaque, these shatterproof, safer 
Clsusaike9 containers have been widely used in many fields. 


EXTRUSION MOLDED RODS, TAPE, TUBES, SHEETS, and other FORMS 
FLEXIBLE OR RIGID, solid or hollow, made.in 


continuous lengths in opaque or transparent 
Thermoplastics. Made in a wide variety of 
dimensions. 


INJECTION MOLDING. A division devoted 
entirely to injection molding of all types of 
Thermoplastics, including cellulose acetate, 
ethyl cellulose, cellulose acetate butyrate, me- 
thyl methacrylate, vinyl resins, tenite, etc. 


Our technicians are available for consultation. 














® Registered U.S. Pat. Off. 


PELLUPLASTIC CORPORATION 


NEWARK, N. J. 


WEST COAST REPRESENTATIVES: CONTAINER SERVICE CO., 1266 North Western Avenue, Los Angeles 27, Cal 
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| A THIRD DIMENSION 
FOR YOUR BLUEPRINTS 


Specially designed insulating parts machined 
from LAMICOID meet mechanical and electrical 
specifications not possible to obtain with a less 
versatile material. Lightness, structural and 
dielectric strength—machinability that per- 
mits fabrication into simple or intricate shapes, 
and dimensional stability—all make it ideal for 


fabrications of parts like that illustrated above. 


In addition to Mica Insulator Company’s own 


MICA INSULATOR COMPANY 


200 VARICK STREET, NEW YORK 14, N. Y. 


Chicago: 600 West Van Buren Street * 


LAMICOID- 


Cleveland: 1276 West 3rd Street 





plant in Schenectady, New York, expert fabrica- 
tion facilities are available through LAMICOID 


fabricators, strategically located in large indus- 
trial centers (see addresses below). 

These plants maintain large stocks of LAMICOID 
sheets, rods and tubes, and offer prompt delivery 
of LAMICOID fabrications of all kinds. 





. Detroit: Book Building Cincinnati: 3403 Hazelwood Avenve 


Boston: 285 Columbus Avenue + Lamicoid Fabricators, Inc., 3600 Potomac Avenue, Chicago, Ill. + Insulating Fabricators, Inc., 22 Elkins St., S. Boston, Mass. 
Insulating Fabricators, Inc., 12 East 12th Street, New York City + The Kirby Company, 13000 Athens Avenue, Cleveland, Ohio 


MECHANICAL ELECTRICAL 





Suitable for high and low 
voltage applications. Low 
moisture absorption, and 
low power facvor. 


Easily punched, sheared, 
sawed or machined into 


parts ing structural 
strength and light weight. 


GRAPHIC 






Permanently bonded protec- 
tion for printed matter of all 
kinds. Rigid, flexible, opaque 
or translucent. 


ENGRAVING FLUORESCENT 


= 
ay 
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Sandwich type opaque sheets Panels and dials made from 
with ‘eplaeel ¢ ore. For pan- fluorescent LAMICOID fluo- 
tograph engraving or sand- resce under ultra-violet light 
blasting. for “blackout” applications. 
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THE NEW MASSIVE MODEL 65 PRODUCES 
PREFORMS 3” DIAMETER, HAS A 3” DIE 
FILL AND APPLIES 75 TONS PRESSURE 


This rugged preform press with its heavy 
duty, one-piece cast steel main frame will pro- 
duce odd shapes as well as round preforms. 
The pressure applied by both top and bottom 
punches results in more solid, dense preforms, 
which have less tendency to crumble or break 
during handling. This new Model 65 press is 
built to safely withstand high pressures of up 
to 75 tons at top production efficiency. 








Choice of a complete size range of machines 
in both single punch models and multiple 
punch rotaries is also available. 





“Visit Our Exhibit,”’ A-311, at the National Metals 
Congress. Cleveland, Ohio, October 16th through 


October 20th. Model 65 
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| é are pleased to announce that in addition to 
the execution of current war production contracts, 
we are now in a position to work with manufac- 
turers interested in the possibilities of plastics in the 
fabrication of products for civilian and post-war use. 


A complete product engineering service embracing 
original design, fabrication, research, analysis, test- 
ing, adaptation of plastics to products now using 
other materials, and counsel concerning specific 
plastic production problems—is at your disposal. 


We shall welcome the opportunity to discuss with 
you, the possibilities of plastics in the production 
of your products. 


PLASTICS DIVISION 


M°DONNELL Arcraft Grporation 


Manufacturers Vi pa PLANES - PARTS: PLASTICS * SAINT LOUIS-MEMPHIS « 
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%* NUMBER 2-P THERMEX, DE- 
signed by the Thermex Div., Girdler 
Corp., Louisville, Ky., to meet the demand 
for automatic high-frequency equipment 
for preheating of plastic preforms, is said 
to have an output in excess of 3400 Btu's 
per hour. Operating at a frequency of 
25 to 30 megacycles, the model uses a 230- 
volt, 60-cycle, single-phase current. Since 
it is completely automatic, the unit need 
only be plugged in, loaded and unloaded. 
A red light on the thermex flashes to in- 
dicate to the operator the completion of 
the prescribed time. 


% DESIGNED TO BRING THE AD- 
vantages of high-speed, automatic shaping 
methods to the fabricating of large pieces, 





the Onsrud WB-112 is at once the largest 
and the newest of the automatic shapers 
manufactured by Onsrud Machine Works, 
Inc., Chicago, Ill. Under direct drive of a 
12'/--hp., 3-phase, 120-cycle electric 
motor, each cutter spindle of this double 
arm machine rotates at 7200 r._p.m. The 
cutter head assembly, which tilts in one 
plane to either side of vertical up to a 
maximum of 10°, is controlled automat- 
ically, and can be varied by the use of 
special templates or pattern setups. The 
unit will handle work that is up to 112 
in. in diameter, 79 in. square, or 97 in. in 
length. 


*% KNOWN AS RCA MODEL 2-B 
electronic power generator, the new RCA 
automatic electronic ‘‘oven,’’ manufac- 
tured by RCA Victor Div., Radio Corp. of 
America, Camden, N. J., is said to combine 
ruggedness, portability, ease of installa- 
tion, safety and simplicity of operation 
with established technical advantages of 
electronic heating. This unit has an auto- 
matic heating timer and is provided with 
such safety features as a control panel, 
placed for convenience just below the lid. 
It is understood to deliver up to 2000 watts 
of power, the ultra-high operating fre- 
quency designed to insure rapid heating of 
‘a wide variety of materials without danger 


NEW MACHINERY AND EQUIPMENT 





of arc-over between plates. In addition to 
its safety features for protection of the 
operaters, the machine itself is protected 
by an r-f filter inside the cabinet which 
guards against radio-interference radiation 
by the power circuits. 


*% TO MEET SPECIALIZED PROB- 
lems presented by the unusual character- 
istics of many new materials, Continental 
Machines, Inc., Minneapolis, Minn., is 
manufacturing a high-speed sawing ma- 
chine. Known as the DoALL Zephyr, the 
machine can shape 104 basic materials 
through its control of high speeds, rigid 
construction and the use of all-purpose, 
narrow, precision-cutting band saws. 
Speed ranges, controlled by a variable 
speed pulley, are from 1500 to 10,000 ft. 
per minute. Included in the standard 
equipment are a 10-hp. variable speed 
drive, a 30 by 30 in. work table, and a 
secondary table extension, 17 by 20 
inches. Various kinds of band saws such 
as spring-tempered, metal-cutting saws 
may be used as well as DoALL Buttress 
tooth saws. 


% SURFACE PYROMETERS WERE 
developed by the Cambridge Instrument 
Co., Inc., New York, N. Y., to fill a need 
for quick and accurate temperature deter- 
jninations in the plastics, rubber, paper, 
textile and electrical fields and in many 
other industries where the temperature of 
moving and still, curved and flat surfaces 
are desired. 

Roll, extension, mold and needle models 
have been designed to meet special needs. 
The mold model is being widely used in 
the plastics industry where it is employed 
to determine the surface temperature of 
molds. The needle pyrometer is finding 
wide application in determining the tem- 
perature of preforms heated by high-fre- 
quency current. 


*% TO MEET THE DEMAND FOR A 
machine with greater coolant capacity and 
more rigid construction for greater grind- 
ing accuracy, Porter-Cable Machine Co., 
Syracuse, N. Y., has released the new 
Model AG-8 wet belt surfacer. This ma- 
chine, equipped with a 35-gallon self- 
contained recirculating pump system, is 
said to be capable of being held to close 
tolerances even by inexperienced operators. 
Other features include a conveniently 
located waste cleanout drawer, a ‘‘joggle’’ 
type switch for easier tracking of belts; a 
higher table, a flexible tube and greater 
platen grinding area. The company claims 
that many hazards such as heating, warp- 
ing, discoloring, flowing and chipping 
of material being ground are being elimi- 
nated. 
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*% PLASTIC MOLDING MACHIN- 
ery Division of Improved Paper Machinery 
Corp., Nashua, N. H., is manufacturing 2 
and 4-oz. injection molding machines, 
built as self-contained units and operating 
either manually or automatic single-cycle 
The heating cylinders are said to be so 
inexpensive that extra units may be car- 
ried—effecting savings of considerable 
material when changes of color or mate 
rial are required. Dies are clamped by a 
toggle specially designed to give the 
“follow-up”’ which is gained from hy- 
draulic clamping. 


% A NEW MACHINE, USED FOR 
stamping letters and figures on plastic 
nameplates with color roll leaf, is being 
manufactured by Numberall Stamp & 
Tool Co., Huguenot Park, Staten Island, 
N. Y. This machine works on the same 
principle as a typewriter, advancing one 
space at a time and doing rapid work with 
even spacing and perfect alignment. It is 
furnished with an electrical heating ele 
ment which can be plugged into any 
electric light outlet and regulated by a 
rheostat. Characters of various sizes are 
available for this machine. 


% AN ETHYL CELLULOSE MELT 
ing and dipping tank, which is said to in 
corporate all the requirements set up by 
the manufacturers and by Ordnance for 
control of this material, has been designed 
and built by Youngstown Miller Co., 
Sandusky, Ohio. Indirect heat is em 
ployed, and thermostatic control main 
tained over both the heat exchange me 





dium and the plastic. Before entering 
the dip tank, the plastic is melted and pre 
heated to proper temperature for dipping 
During immersion, the material is cir 
culated in such a way that it maintains 
constant level in the tank. Surface film 
and air bubbles are removed as they arise 
The above unit, Model 60, has a capacity 
for 100 Ib. of plastic per hour. Other 
units are also available which are capable 
of either smaller or larger capacities. 





















Today ... design engineers can “get ideas across” in 


physical form quickly, easily and economically with 


post-forming Panelyte grades. 


SAVES COST OF METAL DIES 
Channels, boxes and an unlimited variety of more in- 
tricately shaped objects with compound curvatures or 
sharp draws may be molded from flat plastic sheets 
utilizing inexpensive forming dies of cast phenolic, 
laminated phenolic or hardwood. No elaborate tool- 


ing, heavy equipment or high pressures are required. 








Illustrating the forming of a chan- 
nel having sharp bends and us- 
ing principle of bending under 
compression. 


SPEEDS PROCESSING 

For forming, arbor presses, fast-acting hydraulic, pneu- 
matic toggle or cam-acting presses are all satisfactory. 
Hot molds are not needed — merely heat Panelyte 
rapidly to degree higher than in original manufacture, 
mold and allow partial cooling. Hot oil, metal baths, 


infra-red lamp ovens are superior heating agents. 


1001 POSSIBLE APPLICATIONS 
Only a fraction of the weight of the metals they re- 
place, these fully cured thermo-setting sheet plastics 
offer many “firsts” in specific plastic fabrication. 


Write for Engineering Bulletin on Panelyte post- 


lise 


forming grades and samples. 








Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 


* St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 
MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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Experimental model order 


Se far as the plastics industry is con 
cerned, the key sentence in Priorities 
Regulation No. 23 which authorized pro 
duction of postwar experimental models, 
seems to be part of Par. (a) Section 944.44, 
which says: “‘Nobody needs to read this 
regulation unless he wants to make ex 
perimental models of an article which 
cannot be made under existing orders and 
regulations.” 

The plastics industry has had _ the 
privilege of making experimental models 
for some time past. But plastics molders’ 
and laminators’ customers, who manu 
facture refrigerators, office machinery, 
kitchen equipment, electrical equipment, 
washers, sweepers, etc., and can now get 
metal for experimental models, will want 
to know about availability of plastics 
parts for those models. If the molder is 
not ready to give this information, those 
experimental model parts formerly in 
plastic may possibly go to some competi 
tive material and stay in that material 
for later production 

No change in present Government 
regulations affecting plastics processors is 
necessary to meet these demands. Re 
strictions on molds were lifted when L 
159 was revoked. Metal for inserts on 
experimental models should be com 
paratively easy to obtain under the new 
regulations However, the average 
molder should have little difficulty finding 
enough metal around his shop to take care 
of the small amount needed for an experi 
mental model 

Practically all plastics orders contain 
provisions which make raw materials 
available for small orders or experimental 
requests 

Over and above these printed orders, 
there is the Plastics Branch’s liberal policy 
of allowing practically all legitimate re 
quests for small amounts of material when 
the applicant gives bona-fide evidence 
that it is strictly an experimental job 
Notice is directed to this procedure for 
allowing raw materials for experimental 
purposes by the allocation method. It is 
in direct contrast to the system employed 
by the metals people who demand that the 
applicant tell WPB specifically what he 
wants to make 


Outlook for molds and machines 


The matter of obtaining molds for ex 
perimental models has not been changed 
since revocation of L-159. No molder is 
forbidden to order or make any tyre of 
mold he wishes, but these molds must be 
made according to the priority rating that 
they carry. 
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In so far as machinery is concerned, 
there is no change in the plastics picture 
There are only 11 injection machines avail 
able for allocation the third quarter and 
87 for the fourth quarter. These will be 
allocated preferably to those molders 
whose war work is most pressing 

There has been considerable talk about 
the 87 injection machines listed for al 
location during the fourth quarter. One 
man wanted to know where they were 
coming from, since it was recently reported 
that manufacturers could produce only 8 
a month. The answer is that producers 
have diverted manpower and materials 
from other machines manufactured in the 
same plant. Another query was: ‘Are all 
those prospective machines needed for 
military equipment?’’ The answe-~ is that 
every effort will be made to place them in 
plants where the final result will be ac 
complishment of more war work in that 
particular plant 

While on this subject, it is pertinent 
to point out that if the Armed Forces 
want flash-lights, razor boxes, etc., and 
find that established molders are refusing 
to take the order, they will then insist that 
the machines be given to those molders 
who will produce the job 

Extruders for plastics are even tighter 
than injection machines. The reason is 
that it takes as much as 26 weeks to make 
some of the machines, and every available 
extruder is snapped up by the Army, Navy 
or rubber industry as soon as it becomes 
available The number of machines 
needed by the Armed Forces for wire coat 
ing alone seems to mount by the week 

Compression presses have been going 
out quite liberally to old, established firms 
with at least 40 percent war business in 
their plants. There have been many re 
quests from would-be newcomers in the 
plastics field for this type of equipment, 
but no evidence to indicate that they are 
getting presses ahead of already-estab 
lished molders who have been restricted for 
months 


New facilities 


It is hoped that WPB will soon get 
around to permitting additional construc 
tion of facilities in the chemicals and 
plastics industry. Just one example il 
lustrates the case, and there are many 
similar ones. Polystyrene is today ccm 
paratively scarce although there is tre 
mendous capacity for styrene monomer 
most of which is going into rubber. How 
ever, when the day comes that more sty- 
rene can be diverted to the manufacture of 
polystryene, there will be no facilities to 
convert it unless action is taken soon 


Experts say that it will take a year to 
build polystryene facilities, and it seems 
logical that WPB should give some en- 
couragement to manufacturers that would 
permit them to develop definite plans for 
beginning construction of facilities to be 
used in the manufacture of polystyrene 
These, of course, would be big projects, 
but there are scores of examples where 
small operators would welcome the op 
portunity to improve or increase their 


floor space 


Who will replace industry men in government 


An insight into the troublesome time 
confronting industry and Government was 
forcibly impressed upon this writer a few 
days ago when an Army officer said: ‘Can't 
you do something to impress your readers 
with the thought that the war is still going 
on?” 

The irony of the statement is that it was 
made in a Government office in the pres 
ence of a dozen or more WPB officials, 
nearly all of whom are planning—hoping 

to get back into private industry just as 
soon as Germany topples—or sooner, if 
possible. No one can honestly blame them 
for that 
efficient service to their Government and 
Most of them have spent 


They have rendered loyal and 


their industry 
a long time in this Washington welter, 
and they are entitled to relief 

But their prospective departure creates 
another serious situation. The business 
of producing for war must go on until all 
the enemy are completely smashed. The 
period between the fall of Germany and 
the collapse of Japan may be considerably 
extended, and the problems of partial 
reconversion, deciding who gets what and 
who does what, are not picayunish. There 
may even be a chaotic period after the fall 
of Japan when experienced hands will be 
sorely needed. 

Far-seeing industry leaders must be 
aware of the dangers involved if presently 
well-manned Government posts are filled 
with inexperienced—perhaps anti-business 

personalities. No one has come forward 
with a solution, but the general welfare will 
most certainly suffer if industry men leave 
Washington in a body and nothing is done 


to replace them 


Urea order modified 


On July 7, WPB announced the trans 
fer of the urea and melamine order, M 
331, to a section of the General Chemicals 
Order M-300. Urea and melamine mold 
ing powder is now governed by Schedule 
35 of M-300, and all other urea and mel 
amine resins are governed by Schedule 
34 of M-300. (Please turn to page 196) 
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Speed//icds ABSORB VIBRATION ! 


One of the deadliest enemies threatening the life of most products 
is VIBRATION. The only self-locking nut that conquers destructive 
vibration by ABSORBING it, is the SPEED NUT. 

Made of LIVE-spring steel, accurately heat treated, the SPEED 
NUT has two arched prongs that cushion and ABSORB the most 
severe vibration, to definitely prevent vibration loosening. 

In addition, SPEED NUTS are extremely light in weight. They 
are quickly and easily applied. And they cost considerably less 
than other fasteners. 

Small wonder, then, that millions of SPEED NUTS were used 
prior to the war, on automobiles, radios, stoves, refrigerators and 
thousands of other products . . . more are being used today on all 
types of military equipment . . . and more than ever before will be 
used after the war is won. A brief letter will bring you full details. 


TINNERMAN PRODUCTS, INC. 
2048 FULTON ROAD ° CLEVELAND 13, OHIO 
in Ceneda: Wallace Barnes Co., Lid., Hamilton, Ont. 

In England: Simmonds Aerocessories, Ltd., London 
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NEWS OF THE INDUSTRY 





*% LOUIS W. COLE, PRESIDENT OF 
Federal Electric Products Co., Newark, 
N. J., has announced his company’s pur- 
chase of the Electrical Division of Colt’s 
Patent Fire Arms Manufacturing Co., 
Hartford, N. J. The Colt group of service 
equipment and load centers, multi-break- 
ers, motor starters and overhead relays 
has been added to the Federal line of prod- 
ucts covering the field of safety switches, 
patielboards and circuit breakers. The 
Hartford plant will be under the super- 
vision of Thomas M. Cole, executive 
vice-president of Federal. 


% AT THE 108TH MEETING OF THE 
American Chemical Society, to be held in 
New York City on September 11 to 15, 
scientists from laboratories of the chem- 
ical industry will report on research in 
plastics. This symposium is one of a 
series of events to be attended by 7000 
representatives of the chemical, industrial 
and allied fields. 


*% CASEIN COMPANY OF AMERICA, 
Div. Borden Co., New York City, an- 
nounces the appointment of W. F. Lei- 
cester as its president. Mr. Leicester, who 
was formerly vice-president, succeeds 
William Callan, who will continue as a 
member of the board of directors. 


* W.C. HARDESTY CO., NEW YORK 
City, and Amecco Chemicals, Inc., Roch- 
ester, N. Y., have joined in the organiza- 
tion of the Hardesty Chemical Co. with 
offices at 41 E. 42nd Street, New York 
City. The new company will produce 
sebacic acid, capryl alcohol, dibutyl 
sebacate and related compounds. Both 
original companies will continue produc- 
tion and distribution in their respective 
fields as heretofore. 


% THE OFFICES OF PLASTIC CEN- 
ter Co. have been moved to 809 Mission 
St., San Francisco, California. 


% THE INTERIM BOARD OF DI- 
rectors of the newly formed Chemical In- 
stitute of Canada, Toronto, Ontario, in 
the course of its two meetings to date, has 
elected the following officers: L. E. West- 
man, chairman, Dr. P. E. Gagnon, honor- 
ary treasurer to the board, and Dr. R. R. 
McLaughlin, honorary secretary to the 
board. Dr. H. R. L. Streight was assigned 
portfolio as director of business, Dr. R 
V. V. Nicholls as director of information, 
W. E. Pomeroy as director of conferences, 
Dr. L. Lortie as director of professional 
affairs, and L. E. Westman as director of 
external relations. 


*% BAKELITE CORP. ANNOUNCES 
the appointment of Dr. Charles E. Staff 


and Ira S. Smith Sheffler, Jr., to its Re- 
search and Development Laboratories in 
Bloomfield, N. J. Dr. Staff will be in 
charge of the Molding Division. 





J. HARRY DUBOIS 


% ANNOUNCEMENT HAS BEEN 
made of the appointment of J. Harry Du- 
Bois as executive engineer for the Shaw 
Insulator Co., Irvington, N. J. Mr. Du- 
Bois, author of the textbook ‘‘Plastics,’’ 
was formerly commercial engineer for the 
Plastics Divs., General Electric Company. 


*%* H P. SCHRANK, VICE-PRESI- 
dent of Seiberling Rubber Co., Akron, 
Ohio, has announced the addition of Dr. 
Raymond P. Allen to the company’s 
development staff. Dr. Allen’s assign- 
ment will be the study of improved cot- 
ton, rayon, nylon and other fibers for use 
in tire carcasses. 


% LESTER-PHOENIX, INC., CLEVE- 
land, Ohio, has appointed Elmer C. May 
wald of Chicago, plastics consultant, as 
the firm’s representative in the Chicago 
territory, which includes northern I[II- 
linois, western Michigan, northern In- 
diana, Iowa, Minnesota and Wisconsin. 
Mr. Maywald will handle the firm’s com- 
plete line of plastic molding and die cast- 
ing machinery 


% UNITED STATES RUBBER CO.,, 
New York City, has appointed Stanley 
W. MacKenzie as director of purchases to 
succeed George M. Tisdale, now vice- 
president and member of the executive 
committee of the company. Mr. Mac- 
Kenzie joined the company in 1920. 


% ROBERT L. DAVIS, FORMERLY 
instructor in Plastic Engineering at Pur- 
due University and Indiana sales engineer 
for General Electric Co., Plastics Divs., has 


resigned his position to join the sales staff 
of Plastics Div., Continental Can Co 


% THE FALL CONFERENCE OF THE 
Society of the Plastics Industry will be 
held on Nov. 13 and 14 at the Waldorf- 
Astoria Hotel in New York City. C. S 
Shoemaker of Dow Chemical Co. heads 
the meeting committee which is giving 
special emphasis this year to group meet 
ings. Further details of the program will 
be announced as the various arrangements 
are completed 


* EDWARD KATZINGER COo., 
Chicago, Ill., announces the change of 
its firm name to that of Ecko Products 
Co., to coincide with its trade-mark 


% CHARLES A. POWEL, MANAGER, 
Headquarters Engineering, Westinghouse 
Electric and Mfg. Co., Pittsburgh, Pa., 
has been elected president of the American 
Institute of Electrical Engineers. Mr 
Powel, formerly vice-president and direc- 
tor of the AIEE, will succeed Dr. Nevin 
E. Funk, vice-president, Philadelphia 
Electric Co 


% H. MUEHLSTEIN & CO., INC., 
New York City, dealers in rubber and in 
plastic and rubber scrap, announces the 
eleetion of William J. McCauley as presi 
dent. He succeeds Herman Mucehlstein, 
who now becomes chairman of the board 
of directors 


*% SAMUEL LEVY HAS' BEEN 
elected president and managing director 
of the newly organized Greentree Prod 
ucts, Inc., 1140 Broadway, New York 
City, a firm engaged solely in the promo 
tion and distribution of plastics fabrics 
and products. The company will foster 
the development of plastic sheeting for 
closet accessories, shower curtains, bowl 
covers, food bags, rain wear, table cloths 
and other items for notion and house 
wares departments Mr. Levy was 
formerly manager of the plastics division 
of the Arnel Co., Inc., New York City 





Due to the paper shortage, an 
index to Volume 21 of Modern 
Plastics (Sept. 1943-Aug. 1944) is 
not included in this issue. However, 
a limited number of indexes have 
been printed and are available to 
subscribers who request them from 
the Readers’ Service Dept. 
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Why Plastic Plans 


Start with Polystyrene 


Its outstanding properties . . . its huge production and consequent availability in the 


future .. . its low price ... all these factors point to Styron (Dow Polystyrene). 





To say that plastic plans start with Styron (Dow 
Polystyrene) is to make a big statement. But analysis 
of the plastics field shows it to be backed up by 
many factors—factors of far-reaching significance. 


The things that Styron is capable of doing—its wide 
field of application—plus the production capacity 
and resultant economic advantages create a distinct 
niche for Styron in the plastics field. 


Let's look at availability, for example. To meet huge 
war needs, Styron manufacturing facilities were 
expanded tremendously and production zoomed up- 
ward. These extensive facilities—the greatest of any 
plastic material—mean that the future price tag on 
Styron will be right—perhaps even revolutionary. 


(DOW POLYSTYRENE) 


As to the material itself, the properties of Styron are 
already well known. Its many uses have been 
proved again and again .. . for electrical applica- 
tions where outstanding insulating properties are 
required .. . in the field of science where immunity 
to acids and alkalies is important .. . for precision 
moldings that must retain their shape and detail . . 
for jewelry and decoration where brilliant color and 
clear transparency are demanded. 


You will want to know more about Styron—it is the 
plastic to keep your eye on. We'll be glad to send 
further details. 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 


New York + Boston + Philadelphia + Washington + Cleveland + Detroit + Chicogo 
St. Louis + Houston + Son Francisco + Los Angeles + Seottle 
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Structural materials 


(Continued from page 139) 


Properties of pulp-core paper-face composites 

In considering the physical properties of any sandwich ma- 
terial, the characteristics of the surface material under the 
various molding and fabricating conditions encountered are of 
prime importance. Variations in the pressure applied to the 
surfaces depend upon the method of applying the surface 
sheets to the composite plastic. If the core material is 
formed and cured before assembling the sandwich, molding 
pressures in the range 100 to 200 p.s.i. may be employed. But 
if the core and surfaces are assembled before mo'ding, rela 
tively low pressures must suffice if low density is to be main 
tained. In this latter case, the actual pressure exerted upon 
the surfaces during molding will depend only upon the resist 
ance to compression demonstrated by the core. The type of 
fibers present, the final core density and its thickness are 
principal factors responsible for this back-pressure. 

The variation of some physical properties of a typical high 
strength laminated paper (containing 35 percent phenolic 
resin) with the molding pressure is shown in Fig. 17. If these 
data are replotted in terms of specific properties (Fig. 17), it 
can readily be seen that the molding pressure, within certain 
limits, can play only a minor role (less than 10 percent) in 
fixing the physical properties of a sandwich material. In ef 
fect, the number of sheets of paper in each surface is the only 
significant variable in determining the load-bearing capac- 
ity of the surfaces. This statement has been verified by 
tests on a very large number of sandwich specimens having 
high-strength laminated paper (phenolic resin) surfaces. 
Similar results have been found for sandwich boards hav 
ing cotton and Fiberglas fabric surfaces. 

To illustrate some basic physical properties of sandwich 
boards of various compositions, a limited amount of test data 
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Tasie IV.—Properties or Some Composite PLAstTIcs 





Bending Bending E 
Core Specific modulus,modulus, D* 
Sample weight gravity X10~* sp.gr. X 107° 
percent p.s.4. p.sa p.s.t 
Cotton duck faces; 
fiber-resin core 
Cotton duck faces; 
fiber-resin core 51.0 0.732 0.65 0.887 1.65 
Cotton duck faces; 


55.5 0.704 0.60 0.854 1.72 


fiber-resin core $5.5 0.685 0.60 0.875 1.89 
Fiberglas fabric 

faces; fiber-resin 

core 54.0 0.705 1.61 2.28 4.59 
Fiberglas fabric 

faces; fiber-resin 

core 53.0 0.63 1.41 2.24 5.64 


is recorded in Table III. For comparison purposes, values 
are included for 24ST aluminum alloy, mahogany plywood 
and a high-strength paper laminate. The sandwich speci 
mens discussed show no “grain effect,”” hence single values 
are reported. All sandwich specimens were prepared by 
bonding high-strength paper to pre-cured fiber-resin cores 
Molding pressure was 100 p.s.i. in all cases. 

In Table IV comparative bonding data are recorded for 
sandwich panels having resin impregnated 12-0z. cotton duch 
and Fiberglas fabric (ECC-127) surfaces and fiber-resin cores 
Cotton duck surfaces contained 50 percent phenolic resit 
and the Fiberglas surfaces 35 percent phenolic resin. Sur 
faces were cross-laminated in these specimens and molding 
was carried out at 300° F. and 100 p.s.i. 


Waterproofing of low-density materials 

The utility of a structural material is very frequently lim 
ited by its moisture absorption. This is particularly true in 
aircraft matorial where any appreciable weight increase can 
not be tolerated. In most cases dimensional changes and 
decrease in physical properties,-which usually accompany) 
absorption of water, are even more serious disadvantage 
than is weight increase. A considerable number of other 
wise satisfactory plastic materials have been excluded 
from many aircraft applications because of the adverse ef 
fects of absorption of water. This has proved particular] 
true with many laminated units which have variable thick 
nesses of section; differential rates of water absorption in the 


17—This chart shows the physical properties vs. molding 
pressure. 18—A comparison of water absorption of two 


laminates under immersion and high humidity conditions 
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Now-Motp THick Sections 
With ELECTRONIC PREHEATING 


“Size of moldings and thickness of section no longer 
present any limitations,” say Bakelite engineers 


yr whee og preheating quickly produces uniform plasticity 
throughout the preform regardless of tin.ckness or size. Such 
preforms are easy to mold. 

By raising the preform almost to curing i«mperature before mold- 
ing, curing temperature can be quickly reached in the mold. Curing 
can then be completed uniformly and rapidly. 


Bakelite Tests: The tests shown by the following table was reported 
by Messrs. V. E. Meharg and A. P. Mazzucchelli of Bakelite Research 
and Development Laboratories in June, 1944, “Modern Plastics Maga- 
zine.”” Note the improved properties when electronic preheating 
is used. 





wae © 7h yy OF THICK BLOCKS (6 by 6 by 254 inches) AND 
ANDARD SPECIMENS MACHINED THEREFROM 
A range of values as shown indicating results 
from various parts of the block. 


Material: Woodflour-filled phenolic 


Standard Molded Electronic Preheated 
Cure: 2‘ hours | Cure: 5 minutes 
Discharged cold Discharged hot 

Pressure: 2100 p.s.i. Pressure: 2100 p.s.i 


PROPERTY 


Overall density 1.335 } 1.329 
Swelling (on discharge) +0.62% +0.99% 
Acetone extractives (A.S.T.M.) 1.49% 1.39% 
Average tensile, p.s.i. 4200988 5440548 
Average deviation in tensile +23% +10% 
Elongation | 0.416=-0.087 0.581=-0.066 
Average deviation in elongation +21% $11.4% 
Average impact, ft.-Ib. energy to 
break i 0.160=-0.012 0.17120.014 


0 








STANDARD-MOLDED block 6 by 6 by 2% inches, 
cured 1 hour at 320°F, 2100 p.s.i., discharged hot. 


ELECTRONICALLY PREHEATED block 6 by 6 by 2 
inches, cured 5 minutes at 320°F., 2100 p.s.i, 
discharged hot. (Same material in both blocks.) 
Note time saved in molding heavy sections. 
Photographs Courtesy of Modern Plastics Mag- 
azine and Bakelite Corporation. 

















Average deviation in impact +7.5% 8.2% 





hined specimens 


The authors summed up principal advantages of electronic pre- 
heating of thermosetting materials, as follows: 


“a) Faster rate of cure and hence higher production. 
b) Reduced pressure necessary for molding, or 
c) Greatly improved flow at normal pressures.” 


On the average, electronic preheating enables two presses to do 
the work of three! 


Equipment Available: RCA can provide electronic generators for 
priority orders. The new RCA model 2-B, especially designed jor the 
Plastics Industry, will preheat one pound of molding material to 
275° F. in 40 seconds under average conditions . . . operates as simply 
as a toaster. Send the coupon, or write for further information 
(please state your problem), to RCA, Electronic Apparatus Section, 
Box 70-102, Camden, N. J. 


RCA ELECTRONIC HEAT 


RADIO CORPORATION OF AMERICA 


tert; The RCA 2-kw electronic generator especially de- 
signed for the Plastics Industry. (Send coupon for bulletin.) 


rie@nt: The RCA 15-kw electronic generator for larger jobs. 
Will heat 7% pounds to 275°F. in one minute. 


SEND THIS FOR MORE DATA 
RCA, Electronic Apparatus Section, Camden, N. J. 


Gentlemen: I want to know more about how electronic 
heating can improve my molding. Please send me the 
bulletins checked: 


[] Electronic Heat Speeds Plastic Molding 
] RCA 2-kw electronic generator 
-] RCA 15-kw electronic generator 
Name. 
Company... 
Address 
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various sections were responsible for the development of 

All porous materials are, of course, inherently capable of 
taking up large amounts of water even when they contain no 
hygroscopic constituents. An ideal porous material would 
possess a closed cell structure and all of its components would 
be non-hygroscopic. However, even the so-called closed cell 
expanded materials contain some regions of a capillary nature 
and will take up a surprisingly large amount of liquid water. 

In sandwich construction, face materials as well as cores 
very frequently need to be protected. This is particularly 
true in the case of plastic laminates which contain cellulosic 
reinforcements. Both paper and fabric laminates, when 
formulated under conditions which are most favorable for the 
development of high mechanical properties, show high mois 
ture absorption in long-term tests under immersion or high 
humidity conditions and suffer marked decreases in all physi 
cal properties as a result of absorbed water. 

For complete protection of the sandwich construction, if the 
face material absorbs or transmits moisture, some type of 
surface protection is required. This action is necessary in 
addition to the general need for protecting the edge of the 
sandwich in order to prevent penetration of moisture into the 
porous core. Whether a plastic material is to be used under 
high humidity conditions or subjected to direct action of wa 
ter, its moisture resistance is commonly tested: under immer 
sion conditions—an erroneous procedure as can be seen by 
Fig. 18 which shows that one material may be superior to an 
other in moisture resistance under immersion testing but in- 
ferior when tested in high humidities. In order to avoid in- 
correct conclusions concerning the moisture absorption of 
materials and concerning the effectiveness of various pro- 
tective methods, it is necessary to know the conditions under 
which the material must perform. And all testing must be 
conducted under conditions which approximate those which 
will be encountered in service. : 


19—Jmmersion tests on protected and unprotected sand- 
wich specimens, 70°. 20—Ninety-two percent relative hu- 
midity exposure of protected and unprotected specimens 
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The degree of protection afforded by several protectiv: 
coating systems which were formulated especially for th: 
protection of plastic materials against moisture uptake wa 
determined. The sandwich panels employed in these test 
were all identical and had the following characteristics: 


Specific gravity = 0.65 


Core thickness 
ae nan Ae Rae = ().80 


Total thickness 
High-strength paper faces; 35 percent phenolic resin. 
Fiber-resin cores; 50 percent phenolic resin. 


The edges of the panels were sealed with wax, and protec 
tive finishes, containing 34 percent aluminum (solids basis 
were applied in three coats and baked at suitable temperature 
after each coat. The coating weight in each case was 14 
yrams per square foot. Finishes A and C were vinyl formula 
tions and Finish B, an oil-modified phenolic material. Th« 
effectiveness of these finishes is apparent from Figs. 19 and 2( 


Solvent immunization 


(Continued from page 140) treated surface is unaffected 
by a 72-hr. exposufe at high temperature and high humidit 
(100° F. and 100 percent relative humidity), and a 200-hr 
exposure in an accelerated weathering test (A.S.T.M. D 795 
44T) does not change the treated surface of a weather-resist 
ant formula. A difference in surface appearance is obtained 
depending on the presence of water in the hydrolyzing 
medium, There is a tendency for the alcoholic potassium 
hydroxide to make the surface brighter after hydrolysis than 
that of an untreated sample. On the other hand, the alcohol 
water mixture makes the surface duller than that of the blank 
If acetone is substituted for ethanol in the 25-75 ethanol 
water mixture, an even duller surface is obtained. 

The concentration of the caustic in the treating solution 
diminishes very slowly over an extended period of dipping. 
More rapid change is due to the evaporation of the softening 
agent from the solution. Accordingly, adjustments should be 
made from time to time to bring the solution to the desired 





concentration. 

The surface hydrolysis action is apparently independent of 
the plasticizer used in the plastic, and the physical properties 
of the plastics are apparently unchanged by the treatment. 
Tests for flow temperature, elongation, tensile strength 
weight gain on immersion in water, and leaching were run on 
dipped and undipped samples. For these tests the specimens 
were cut from compression-molded sheets of cellulose acetate 
butyrate plastic. The standard Izod impact test would not 
work in this instance as the solvent treatment affected the 
notch. To check this point, six gas mask valve guards molded 
from cellulose acetate butyrate plastic were tested by the 
falling-ball method. The test pieces were dipped for 3 min. in 
a 3 percent potassium hydroxide solution in ethanol, rinsed 
thoroughly and dried in a 150° F. oven. They were condi 
tioned at 77° F. and 50 percent relative humidity before test 
ing. There was no difference between untreated and treated 
lots, indicating the properties of plastic were unimpaired. 

To determine how effective a solvent protection this hy 
drolyzing treatment provides, samples of cellulose acetate and 
cellulose acetate butyrate plastics have been immersed in a 
wide variety of solvents and solvent plasticizers. Results for 
l-min. immersion tests have been summarized in Table | 
These short-time immersions demonstrate quite clearly the 
type of protection against active solvents which is given by 
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The fast-selling Airliner clock is 
manufactured and distributed by 





‘otec 

asis Mastercrafters Mig. Co., Chicago. 
tures Fuselage and engine nacelle are 
se 14 produced in plastics by Mulded 
=e Products Co. in ivory, mahogany 
The and a variety of pleasing colors. 

id 20 


re 


ected 
idity 
0-hr. 
795- 
esist- 
Lined 
zing 
sium 


om ...A REMINDER TO 
shol- : PLAN NOW FOR... 


lank. 
anol 


=| #* POSTWAR PLASTICS 


d be 


sired . . . 
Downstairs the busy hum of full-scale production for war continues undis- 


turbed. But upstairs, our engineering department now has free time to think 


oe ahead. Production has been “grooved’"’ on such war-essential plastics as 
ae helmet liners, electrical parts, etc. . . . so that our engineers are now free to 
gth, work on postwar problems . . . your problems. 

n on Ihe urgency of war has led to countless new adaptations for plastics. But 
mee the former uses still remain. Plastics are still the ideal materials to lend color, 
tate smooth texture and warinth of touch to a thousand and one pleasant peace- 


time articles of trade. 
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If you are planning new models, we would like to assist you in developing 


ed - them. Or perhaps you merely plan to resume where the war interrupted. In 
the Be that case, we may be instrumental in securing for your product an advantage 
iti in price, appearance or ruggeaness. Send us samples or specifications for 
nsed “} quotation. 
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surface hydrolysis. Of the 18 solvents tested, none will 
appreciably harm the surface of the treated cellulose ester 
plastics in a i-min. immersion. The ethanol and ethanol- 
water mixtures have a very slight softening effect which is 
not noticeable after redrying of the dipped sample. This 
form of solvent resistance makes entirely possible c eansing 
operations, heretofore not considered practical, on articles 
molded from cellulose ester plastics. 

Surface hydrolysis does not give immunization against 
long-time exposure. Results for 16 and 36 hr. immersion tests 
have been summarized in Table II. These longer tests are the 
basis for the following general conclusions: Surface hydroly- 
sis provides good protection against long-time exposure of 
both cellulose ester plastics in solvent types of plasticizers 
such as triacetin or dimethyl phtha'ate. It is not effective for 
continued exposure to very active solvents such as acetone or 
the Cellosolves. Treated cellulose acetate butyrate seems 
more resistant than treated cellulose acetate against the ester 
solvents such as methyl Cellosolve acetate and against the 
ether alcohols such as Carbitol. Both treated cellulose ester 
plastics are swelled and softened by ethanol and methanol. 
Methanol has an especially bad effect on cellulose acetate 
butyrate. Various ethanol-water mixtures affect the treated 
samples as much as the blanks. This is not unexpected as it 
has been shown that cellulose esters which are sufficiently 
hydrolyzed to form the diester are dissolved or partly dis- 
solved by ethanol-water mixtures. 

Surface hydrolysis gives good protection to both cellulose 
esters against oil of pennyroya!, oil of lavender and oil of 
wintergreen. Both blanks and treated samples are unaffected 
by oil of eucalyptus, oil of citronella and oil of lemon. Gen 
erally, these results indicate that a more effective surface 
hydrolysis is obtained by using sodium hydroxide in ethanol- 
water instead of potassium hydroxide in ethanol. 


Summary ; 

This paper describes a surface hydrolysis process for molded 
cellulose ester plastics which provides limited protection 
against certain active solvents and long-time exposure pro 
tection against several solvent plasticizers and natural oils. 
The discussion presented in this paper is made as a technical 
service for the users of cellulose ester plastics. No mention is 
made of patents which may be applicable to the methods, 
formulas and materials given in the foregoing article. The 
statements should not be considered as recommendations for 
the use of any of these methods in violation of any patents 
now in force or which may be issued in the future. 





oe 
. . i . 

Sheep in mink’s clothing 
(Continued from page 109) machine during which the 
temperature of the wool is held between 70 and 110°C. This 
heat treatment completes the formation of the condensation 
products. The remaining operations consist of the clipping 
off of uneven fibers and finishing or polishing on a cylinder 
rotating at the rate of 900 revolutions a minute. Here the 
hairs are alternately sucked in and pushed out so that each 
hair is individually finished. 

The resultant fur is soft and silky to the touch with the 
thick rich body that one associates with luxury furs. The 
product is then dyed to conform with the true tones of the fur 
which it is simulating. In the case of the lambswool turned 
lynx, the fur is a lovely off-white with a darker center. 

In the treatment of fabrics, another phase of the process is 
llustrated—the encasement of the fibers by a thermosetting 
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plastic without modification of the chemical nature of the 
parent substance of the fiber. Since filaments of a cellulosic 
nature require different types of reagents capable of combining 
primarily with the hydroxyl groups present in cellulose, the 
reagents used are carefully modified to suit the particular 
need—-whether it be the addition of body or silkiness or the 
imparting of crease resistance. However, similar chemical 
reactions to those that take place in the treatment of sheep- 
skins and furs are carried out. 

An application of particular merit is the stiffening of brush 
bristles. Formerly, great quantities of the bristles were 
labeled inferior because they did not possess sufficient rigidity 
to meet high-quality specifications. By subjecting the 
bristles to the action of the formaldehyde and baking them in 
an autoclave operating under a developed pressure of from 
20 to 75 p.s.i. for from 30 to 90 min., the keratin of which they 
are formed is rendered less susceptible to chemical reaction, 
resulting in a tough, stiff bristle equal to the most rigid tests 
for this type of material. 

Perhaps the most interesting aspect of the invention from 
the consumer point of view, is the experiments conducted on 
felt, pile and carpeting. For over a century there has been no 
basic change in the carpeting field. Therefore, to learn that 
this process can effect on these materials the same properties it 
‘mparts to animal pelts—moth-, water-, wear-resistance and 
luster—stirs the interest of all who have watched priceless 
rugs serve as banquets for moths, mat into unwieldy lumps or 
become threadbare long before their normal span of years was 
reached. Substantially the same process as is applied to furs 
and materials is followed here, with due allowance for the re- 
quirements of handling imposed by basic differences in com 
position and results desired. 

The possibilities of application to other industries latent in 
this method are manifold. Many new developments are in 
process at the laboratories. Others have been successfully 
produced on a pilot plant scale in the test plant of Calva 
Laboratories. Others are still in the embryo stage. The 
criterion for their present development is their immediate 
usefulness to the war program. With the coming of the peace 
we can expect to find many products bearing the label of this 


process on the market. 





Checking the angles 


(Contirfued from page 107) in the new protractor ar 
aged before the metal edges are screwed and doweled in 
Following assembly into the finished product, the edges art 
again ground and finished. As completed for the Air Force 
at this time, the protractors have attractive individual woode 
cases and two types of finishes—glossy and instrument (dull 

During the two years of experimental work on a plastic pro 


tractor, a number of different plastics were tried. It was 


found that high acetyl acetate stood up most satisfactoril 
under the required temperature cycle of —58 to +158° F 
and this is the material now used in all the protractors. 

A number of tests in the plant of the molder showed the 
ability of the new instrument to hold up under strenuous con 
ditions of usage. However, one of the most effective trials 
of this nature was strictly impromptu. An Army mechani 


using the instrument in a large plane hangar, dropped it 60 


feet. Although the glass in the levels was broken and the 
squareness of the edges impaired, none of the parts were 
jammed. The protractor was still workable, and there wa 
little interference with accuracy. 

In addition to the Army Air Force, the Navy and severa 
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aircraft manufacturers have placed sizeable orders for the 
plastic protractors. Since the device affords an easy, quick 
way to check many different types of angles, numerous post- 
war uses are envisioned—even to its use by carpenters. How- 
ever, costs which are necessarily high may limit the instru- 
ment's future application. 


Credits--Material: Lumarith X. 
for Army Air Force and Navy 


Molded by Cruver Mfg. Co. 





Effect of prolonged heating 


(Continued from page 142) for testing similar to that rec- 
ommended by the U. S. Forest Products Laboratory for test 
ing glue joints. The Izod impact specimens were tested in a 
8 to 16 ft.-lb. capacity impact machine (Fig. 7). The Izod 
specimen was of the usual notched type and is described in 
Federal Specification L-P-406 a, Method No. 1071 

Moisture absorptions and dimensional stability data were 


























TABLE I. DIMENSIONS OF Test SPECIMENS 
Dimensions of 
Property specimens 
1” 


Modulus of rupture 
Izod impact strength 


2X /X7 
XX y X 24/s 
3 1/s, with 
x 


to 
we 


Shear strength parallel to the grain and lami- - 

nations 2 2 shearing 

surface 

Shear strength parallel to the grain and per- 

pendicular to the laminations 1/3 X! 2 
Moisture absorption and dimensional stabil- 

ity V/s X V2 X 6 
Specific gravity 1X 14 X 2.5 











obtained from individual specimens '/, by '/: by 6 in. (6 in. = = . ms 
dimension across the grain and parallel to the lamination). P - 
These specimens were immersed in water for 48 hr. at room —— 
temperature. The moisture pick-up was calculated by weigh |= inl “ 
ing the specimen when dry and again after immersion, and | EATED At -. 
expressing the difference as a percentage of the original dry : 26 50 
weight. The dimensional stability of the same specimen was 4 
determined by measuring the swelling of the laminations in — 
the direction of compression (radial in terms of wood struc 5 ae. | 
ture) with a micrometer. Measurement was made before 
and after immersion in water at a point approximately in the : 
center of the test piece. This point was marked on the dry AMINATION 
specimen so that reference could be made to it after immer- = 9,00 "QS 
sion. Specific gravity determinations were made by weighing 
the specimen dry and when submerged in water. 
All specimens were cut with a circular saw from two com- 8 00¢ 
preg panels 1'/; by 12 by 36 inch. No’ further machining RS HEATED A 
of the specimens was required prior to test except in the case PBS. 
of the Izod specimens, which were notched on a metal planer, 5{ *°°—+ 
and the moisture-absorption and dimensional-stability speci 
mens, which were hand sanded before immersion. When 
the test specimens were cut out, each piece was numbered to . 
3—-Effect of heat on compreg—-modulus of rupture. 4 
Chart showing the effect of heat on compreg, with the aad 
shear parallel to grain and perpendicular to lamination. 
5—Here the effect of heat on compreg is shown when . : 
the shear is parallel to grain and parallel to lamination L : 
Tasie II.-Properties or Comprec Heatep at 160° F. ror Various Periops or Tre" 
Dimensional Shear Shear Izod 
stability; Modulus grain and grain and impact 
Heating Weight Specific Moisture ab- swelling in of rup- laminations 1 laminations strength 
time (1) gravity (1) sorption (4) water (4) ture (5) (3) (5) (5 
ft.-lb./in 
Ar. g. percent percent p.s.i p.s.i. p.si “ait satel 
0 493 .68 1.28 2.82 1.89 50,300 9030 4740 6.55 
8 490.62 1.27 2.91 1.94 51,800 9430 4680 6.32 
24 490.07 1.27 3.13 2.32 46,600 9850 4220 6.61 
48 489.07 1.27 2.88 1.76 48,200 9980 4290 6.48 
96 487.94 1.27 2.94 1.78 51,200 9710 3850 6.64 
168 487.00 1.27 3.11 2.16 44,700 9910 3870 6.47 
336 485.92 1.27 3.02 1.95 50,500 10,500 4000 6.50 
480 484.83 1.27 3.19 2.10 54,300 10,900 3680 6.79 
PR mee = rentheses represent number of tests made. All tests were made after the specimens had been cooled to room temperature in a desiccator 
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Why shouid 
a castor oil company 


be interested in 


SV teilies Caileution,? 


LENTY of manufacturers write to 

us for information about plastics 
extrusion machinery. But this is the first 
time a castor oil company popped up 
with such a request! 


which a wide variety of shapes 
can be made by the extrusion 
method . . . or by the economy 
and simplicity of its continuous 
operation ... or the rapidly grow- 
ing usefulness of the shapes and 


Maybe they were attracted to the plas- ; 
sections produced. 


tics extrusion idea by the ease with 
Perhaps they had an idea for a 
new type of packaging or a meth- 
od of making their product easier 
to use. 

But here's the point. If a castor oil 
company—and hundreds of other 
industries of every type—can see a 
profitable application for extrud- 


WHY NOT PLASTICS EXTRUSION FOR... 


Hand Rails for buses, 
trains, trolleys, and stair- 
ways? They meet ail re- 
quirements of economi- 
cal production, beauty, 

































rigidity, durability . . . ed plastics in their business, think 
ee ee of the possibilities which may lie 
—> properties ielectric . . 
saanitn Meiadeka betes hidden in yours! 
bara ne lucence. Look at the typical straight extru- 





sion sections, the thin film and 


Plastic ivioion 


EXTRUSION MACHINERY 


fine filaments shown below. Think 
of your product in terms of this 
money-saving, fast, simplified pro- 
duction method. Then write to 
National Rubber Machinery Com- 
pany, the leading manufacturer of 
plastics extrusion machinery, for fur- 
ther information on your problem. 





indicate its position in the original panel. In making up spec 
imen groups for the various heating intervals, the selection 
was such that the material in each group was representative 
of the entire panel. In this way, variations in the physical 
properties within the panel itself were averaged. 

At the end of each heating interval, five specimens were 
removed for each of the following properties—modulus of 
rupture, Izod impact, shear parallel to the grain and lamina 
tions, shear parallel to the grain and perpendicular to the 
laminations. Four specimens were removed for moisture ab 
sorption and dimensional stability, and one for specific gravity. 
To obtain data for the original material, a like number of 
non-heated specimens were tested. These controis were not 
tested all at once byt were spread out 


Discussion of results 


Complete test results are recorded in Table II. Figures 
3, 4 and 5 show the effect of heating at 160° F. on modulus of 


6—Specimens of the material before and after testing. 
7—Instrument used in applying the Izod impact test 


rupture and shear strength of compreg. A definite trend was 
noticed in the shear strength parallel to the grain and lami 
nations. The ultimate shear strength in this direction de 
creased 25 percent in 96 hr. of heating after which the ma 
terial appeared to stabilize at that level (Fig. 5). However 
the shear strength parallel to the grain and perpendicular to 
the laminations tended to increase with prolonged heating 
after 480 hr. of heating the increase in strength was approxi 
mately 20 percent (Fig. 4). 

The results of the impact test show that this property is 
not greatly affected by prolonged heating at 160° F. The 
average value of the control specimens was 6.55 ft.-Ib./in. of 
notch as compared to the average value of all heated speci 
mens of 6.54 ft.-lb./in. of notch. No significant trends or 
changes were.observed for modulus of rupture (Fig. 3), di 
mensional stability or moisture absorption. In these three 
properties, the c inpreg changed little or not at all after heat 
ing for 480 hours. It is interesting to note that although 
there was little change in the specific gravity (from 1.28 to 
1.27) the compreg lost weight continually over the period oi 
heating. It follows, therefore, that shrinkage also must have 
occurred continually and that this shrinkage must have been 


proportional to the loss in weight 


Molding via grease gun 


(Continued from page 100) vinyl paste. He could make 
insulating wire junctions or connections, or water-proof 





electrical parts by placing wire in the paste or by rubbing 
the paste on the wire with his fingers. The wire may then be 
placed in sockets or connectors and heated with a blow 
torch or alcohol lamp. The connection would then be 
sealed with an in-place molding. At present, this job is done 
with friction tape or rubber nipples. For other jobs, it might 
only be necessary to make a simple brass or metal mold on 
a turning lathe, fill the mold with paste, heat and cool. A 
practical application for automobiles in England has been 
the formation of a holding fixture at the base of the radix 
antenna rod which makes rod and holder one integral piece 

Apparently no material other than polyvinyl! chloride has 
been used in the dispersion method. Some authorities sug 
gest that it might be successfully tried with copolymers of 
polyvinyl acetate, polyvinyl butyral, and possibly witl 
cellulose acetate and cellulose acetate butyrate 


Compression equipment 


(Continued from page 123) be closed even by pressing the 
push button until such time as the temperature pen reaches 





the upper index 

When the temperature pen reaches the upper index the No 
2 pressuretrol is energized. The signal light indicates the 
press is at temperature. By pressing the momentary contact 
push-button the circuit is completed through the timer to re 


lay No. 2 which energizes the normally closed 3-way solenoid 


} 


The press remains close 


No. 2, thereby closing the press 


until the timing cycle is completed. When this cycle is 
complete, the relay No. 2 circuit remains completed, thereby 
keeping the press closed. Relay No. 1, however, de-energizes 
the 3-way solenoid No. 1. This action closes the steam line 
and opens the cold water line and solenoid No. 3 in the bypass 
trap. 

When the press temperature drops to the lower index, rela) 
No. 2 through No. | pressuretrol drops out. This de-ener 
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gizes solenoid No. 2, and the press opens automatically, the 
cold water is shut off and the steam turned into the press. 
Trap solenoid No. 3 remains open until a predetermined set- 
ting of the temperature controller is reached at which time 
the trap solenoid closes. This action allows the incoming 
steam to blow all lines and die channels clear of trapped 
cooling water prior to the time the trap closes. The cycle is 
then repeated. 

System No. 2—This system is basically the same as that of 
No. 1. However, this method also automatically controls the 


DRAWINGS, COURTESY BROWN INSTRUMENT CO. 
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press at its molding temperature by regulating the steam flow 
to the platen by means of a diaphragm-operated valve in the 
steam line. The only change is that the direct-acting control 
system becomes a throttler-type rather than an “on-off” 
control. The steam throttling valve would be positioned in 
the system behind the 3-way air operated steam and cold 
water valve. Figure 2 is a schematic layout of this arrange 
ment. 

System No. 3—This system differs from that of No. 1 and 2 
insofar as it incorporates an electronic potentiometer which 
uses a small gage thermocouple instead of a thermometer bulb, 
has a greater degree of accuracy, a faster speed of response and 
greater sensitivity (see Fig. 3). The auxiliary switch actuates 
the relay coils instead of the No. 1 pressuretrol. 

System No. 4—This system (Fig. 4) is basically the same as 
No. 3 except that it controls the press temperature by means 
of throttling a steam air-operated valve, as does System No 
2, but utilizes a throttling-control electronic potentiometer. 

Thus we have four interlocking control systems which: 


1. Prevent an operator from closing a press that is below 
temperature. 

2. Guarantee correct curing temperatures. 

3. Automatically close off the steam inlet, open a trap by 
pass and open a cooling-water inlet. 

4. Cool molded pieces to a predetermined temperature 
thereby insuring constant temperature of ejected 
pieces regardless of fluctuations in the temperature of 
incoming cooling water. 

5. Automatically open the press when pieces are cooled to 
the correct temperature, close off the incoming cooling 


2—Schematic layout for System No. 2. 3-—-The arrange 
ment for the No. 3 system differs from those of Nos. 1 and 
2 in that it incorporates an electronic potentiometer which 
uses a small gage thermocouple. 4—System No. 4 
utilizes a throttling control electronic potentiometer 


but is otherwise basically the same as System No. 3 
4 
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. - » Improved products for ready markets 


Tomorrow's markets, like those of 
yesterday, will see many Eclipse-developed 
plastic products — in all industries. 


Checking the long list of “firsts” by Eclipse 
would read like a progress report for the plastic in- 
dustry. From the pioneering instinct, the wide knowl- 
edge and experience of Eclipse designers and engineers 
have come many new adaptations of all types of 
plastics . . . developments that have opened new 
i Pp ding berate wig tn markets, improved product design, appearance, 
operating efhciency — often at reduced production 
time and cost. 
Put this kind of experience to work on your new 
products. 
CONSULT ECLIPSE FIRST... for a profitable and practical 


solution to all plastic moulding problems for your post-war 
product plans. Send blueprint or sample for suggestions. 





Plastic Window Shade for Busses 
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water line, open the incoming steam line, blow all 
trapped water out, and close off the trap by-pass. 

6. Provide a record of press cycles completed by showing 
the number of curing-cooling cycles on a permanent 


chart. 


The electronic potentiometer employed in these systems is 
particularly adapted for use as a recording instrument situ- 
ated in a central location. It is conceivable that the instru- 
ment could be mounted in the foreman's office where press 
functions could be analyzed at a glance. The air-operated 
control thermometers are less adaptable for control work at a 
distance, but they provide good accuracy when mounted at 
or near the press. The electronic recorder, with its small-gage 
thermocouple, naturally requires less installation space in the 
mold than would a thermometer. 

The use of a throttling valve on the incoming steam line, 
to maintain die temperatures at or near a definite point auto- 
matically, is especially valuable in the molding of urea articles 
where overcure produces structurally weak products. How- 
ever, in most cases, a throttling valve would not be absolutely 
necessary provided steam pressures can be safely kept at or 
near the point required for optimum molding temperatures. 


Credits-—-Control systems designed by Brown Instrument Co. 





Structural design 


(Continued from page 119) decreased—precisely the phe 
nomenon predicted by Fig. 2. It should be noted that the 
data given in Fig. 4 are based on actual fracture. This is 
satisfactory for the measurement of elastic stress-concentra 
tion since the material is perfectly elastic, or Type I. Figure 
4 also shows that when the radius of the notch is 0.40 in.—the 
thickness of the bar under the notch—the breaking load is es 
sentially the same as that for an unnotched bar 0.40 in. thick. 
This circumstance indicates that there is little if any stress 
concentration existing at the condition of R/T = 1—an 
experimental verification of the previously stated engineering 
“rule of thumb”’ for the dimensioning of fillet radii. 

Although the form in which the data are shown in Fig. 4 
is satisfactory, it is more convenient to show the ratio of the 
breaking load with no notch to the breaking load with a notch, 
plotted as a function of the radius at the bottom of the notch. 
This is referred to as the “breaking load ratio."’ Figure 5 
shows this type of curve for several rigid plastics. Since some 
of the materials for which such data are given are of the 
Type II variety, these curves do not represent true stress- 
concentration factors in all cases, but only serve as an indica- 
tion of the fracture notch-sensitivity. 

Fabric-filled phenolic materials, tested in the manner 
described herein, showed no tangible variation in breaking 
load as the radius of the notch was changed. The breaking 
load was the same for the unnotched bars as for those that 
were notched to varying degrees. These results indicate 
that materials of this type are not notch-sensitive—at least 
for the varieties tested. This also explains at least in part, 
why this type of rigid plastic has been frequently referred to 
as high-impact material, the Izod impact test on these ma- 
terials not being influenced by ‘“‘notch-sensitivity’’ as it is 
with Type I materials. 

While’ only static stresses have been mentioned thus far, 
the concepts already disciissed are applicable to impact 
or shock loading, as in the case of impact testing and ac- 
cidental dropping. In the description of the fundamental 
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types of rigid plastics, the room-temperature stress-strain 
properties were assumed. However, these concepts of 
stress-concentration and notch-sensitivity also hold for 
elevated and suppressed temperatures although the ma- 
terial may change from a Type I material to a Type II ma 
terial at elevated temperatures and vice versa for suppressed 
temperatures. Should this be true, it would be logical to 
say that the notch-sensitivity of such a material would de 
crease with increasing temperature and increase with de 
creasing temperature relative to room-temperature con 
ditions. Thus the degree of notch-sensitivity for any rigid 
plastic is a function of the temperature under which this 
property is evaluated. This is true of all the other mechanical 
properties, including tensile, flexural and impact strengths. 

Summary —1) An appreciation of sound structural design 
is imperative to the plastics industry if success is to be gained 
in the field of structural plastics. 2) Stress-raisers, such as 
holes, notches, machined surfaces, abrupt changes in section 
thickness and re-entrant corners, should be eliminated from 
the design whenever possible. This is especially true in 
molded parts where mechanical failure, resulting from the 
design, means the inconvenience of major changes in the 
finished and hardened mold. 3) Materials which are not notch 
sensitive should be used theoretically for all structural mem 
bers in which the presence of stress-raisers is imperative to 
the functioning of the part. 4) Liberal fillet radii (fillet 
radius at least equal to the thickness of the thinnest section 
involved) should be furnished wherever members of rigid 
plastic materiais are to be subjected to any appreciable opera 


tional stressing. 





Guide for buyers 


(Continued from page 130) order with the lowest bidder 
without due investigation. In the plastics industry, as in all 
industry, there are fly-by-night price cutters who will quote 
almost any price in order to keep the contract and then, when 
they have the customer thoroughly at their mercy with the 
necessary delivery date of the parts in the immediate offing 
or even after production has started, demand an increase in 
price before proceeding with or completing production. As 
often happens, the plastic part may be a small percentage of 
the value of the completed assembly. The customer, rather 
than risk non-delivery on his unit, will comply with the unjust 
demands of the molder and agree to the price increase. 

There are many reasons for certain molders requiring a 
somewhat higher piece price. The fly-by-night concern does 
not furnish engineering or mold-making supervision. Or 
dinarily it does not carry imsurance, and it practically never 
furnishes the services of a skilled artist and designer. The 
reliable molder who furnishes all these services has, by ne 
cessity, a higher overhead. However, to the majority of the 
purchasers of plastics, the slightly higher price necessitated 
by this greater overhead is one which he should be not only 
willing but happy to pay. 

For example, take a company that manufactures and sells 
nail polish and its related products. The executives of this 
company decide that they wish to promote a new design for a 
box containing three or four bottles of nail polish, scissors 
nail file, etc. It is decided that this box and contents should 
retail for $5.00. To make the package more attractive, som« 
method of re-use must be decided upon. The problem is 
placed in the hands of one or more molders. These molders 
are requested to submit designs and sketches together with 
rough prices. Figure | shows a design which might have been 
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submitted by any reputable molder. This box, designed by 
Jean Reinecke of Barnes & Reinecke, has a very definite re- 
use. After it has served its purpose as a container for the 
various manicure preparations, it can easily become a sewing 
basket (Fig. 2). With one or more drawings of this type in 
their possession, the beauty house will be in a position to de- 
cide sensibly just where to place their plastic molding work. 
As a matter of fact, they will also be able to contact some of 
their larger outlets and, with the help of this artist's render- 
ing, gain a fair idea as to their approximate requirements. 


Lights that talk 


(Continued from page 102) small red bulb, or by wearing 
dark red goggles which completely shield the eyes. This 
procedure builds up maximum night vision so that fliers can 
actually distinguish many objects either inside or outside 
their ship in what amounts to total darkness. One ray of 
white light instantly destroys this build-up of night vision, 
just as one ray of white light destroys the photographic image 
on undeveloped film. Therefore, every precaution is taken to 
avoid exposing fliers to any white light. However, with this 
light, a white light is immediately available in case of an 
emergency or when a mission is completed and the plane is 
taxied around. It is only necessary to remove the front 
shield by squeezing two projecting pins which hold the filter 
in place. The filter is attached to the body of the lamp with a 
ball chain so that it cannot be misplaced. 

All four of the parts (Fig. 2) that make up this light as 
sembly are molded of medium impact cotton-filled material in 
4-cavity transfer molds. The inner carriage, or tube, which 
slides forward for focusing, carries a threaded brass insert to 
accommodate the set screw which holds the part in position. 
The most difficult piece to mold is the one-piece L-shaped 
base and back of the fixture (Fig. 3). Self-tapping screws are 
used in place of inserts for electrical connections. The base 
which attaches the adjustable fixture to the wall of the plane 
is metal. 

The lamp shown in Fig. 4 presented a tough problem which 
a new plastic may overcome. The unit is a bomb release 





signal to warn other planes in a squadron when not to dive 
under the ship on which the lamp is installed. The most im 
portant element is the lens which is made of a clear plastic 
material which withstands the intense heat generated by high 
candle-power bulbs located within '/\. in. of its surface. The 
oval lens is made in two parts—each a different color—and 
held together with special high- and low-temperature ad 
hesive tape. Tests show that the lens can stand a heat of 
350° F. over a period of hours without discoloration. Natu- 
rally, this places the material in the thermosetting group of 
clear plastics which are making such rapid progress in vital 
operations. 

The color in this lens, embodied in the plastics rather than 
applied to its surface, is reasonably permanent. The lens is 
set in a rubber gasket and held in position by the metal lamp 
fixture which is fastened directly to the skin of the ship. 
This arrangement allows freedom for expansion and contract- 
tion of both the metal and plastic which vary in thermal be 
havior, The lens is not fastened directly to the metal frame 
but is held in place by pressure alone. A high-power re- 
flector immediately back of the lens intensifies the heat to a 
degree that is enough to crack almost any type of glass or burn 
almost any known type of plastic material. While complete 
replacement of glass by plastic in this application had not 
been accomplished when this article was written, approval is 
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expected soon because the plastics lens weighs only 33 percent 
as much as suitable glass and because less breakage occurs in 
installation. 

In normal times the lamp company manufactures automo- 
tive and marine lighting equipment—fog lamps, spotlights, 
riding lights, marine markers for seadromes, airport markers, 
floods. They have been in this business for 15 years. Their 
experience with plastics during these hectic years of produc 
ing Army and Navy ordnance lighting requirements has been 
so encouraging that the company expects to expand the use 
of these materials after the war for purely economic reasons. 
They believe plastics make better electric lighting fixtures of 
many types, and at a lower cost. 

Credits—Material: Indicator lamps, phenolic; Cockpit lamp, 


Resinox; Bomb release signal lens, Stock Plastics Co. Lights 
manufactured by Lights, Inc. 


Case for synthetic fibers 


(Continued from page 97) Pre-boarded seamless hose can be 
knitted on the circular knitting machines—an important 
economy in the hosiery trade. Nylon, the vinyls, 





acetate and many newer synthetics can be pre-boarded, 
and all will compete in the postwar market. 

Because of its strength and elasticity, its high resistance 
to abrasion and low absorbency, nylon has many potentialities 
It is entirely on allocation for military use, and such civilian 
items as are now available are made of reject nylon. Its war 
uses include tire cord for heavy trucks and planes, human 
parachutes for paratroopers, glider tow ropes, braid, et 
The great nylon cargo chutes for carrying tanks and heavy 
loads have already been mentioned. Another important 
military use of nylon is in the so-called alpine tents, made of 
nylon coated with a weatherproof and insect-proof finish 
Nylon itself is mildew-proof and almost impervious to rot 
since it absorbs little moisture. The tents are white on one 
side for use in snow and olive drab for use in the jungles 
They are light, strong, not bulky. 

Unexploited postwar markets for nylon are dresses and 
household fabrics that can be washed without ironing and 
that are crease-proof. A permanent set is given the yarn or 
fabric by treating it with steam or very hot water. Nylon 
slip covers, for instance, hold a crease without sagging and 
can be laundered without ironing. For shirting material, too 
nylon is in demand. Nylon’s high elasticity will give it 
preference in many markets and it has industrial uses, such as 
window screens and shoe fabrics. It can also be extruded in 
strips for the weaving of outdoor furniture. Indeed, nylon is 
in the happy position of choosing between consumer markets 
since its limited production is not sufficient to meet all de 
mands. Its present price now ranges from $1.45 to $2.55 a 
pound, but the manufacturer points out that postwar prices 
of yarns for civilian uses may have no relation to its present 
pricerange. Its estimated postwar U.S. production of 22—23 
million Ib. compares with the following estimates: rayon 
production, 800 million Ib. at the end of 1944; cotton pro 
duction, 5600 million lb.; wool, 650 million pounds. 


Vinyl resin fibers 

Vinyl resin fibers are spun from a solution of vinyl chloride 
acetate resin by standard acetate-rayon spinning equipment. 
These fibers have an all-chemical base, free from any vegetable 
or animal raw materials such as cellulose or protein. An 
elastic-type vinyl fiber produced by a modified process, has 
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They say, “‘Neither 
hell nor high water 
can stop a PT,” and 
the box score these 
more-than-a-mile-a- 





minute midgets have 
piled up with their 
slashing hit-and-run plays just about puts 
the ball game on ice when they go to bat 
for Uncle Sam. 

One thing is sure, this Navy team of sea 
sluggers is no place for softies—either men 
or equipment. In men and particularly 
motors, PT's demand and get the best! Building 
engines like those which power the mos- 
quito fleet means working to degrees of 
accuracy undreamed of in peacetime. Yet 
today these superb power plants are being 
mass-produced in unbelievable quantities. 
New production “know-hows” did the job. 


makes fhe PTs 


“Plenty Tough” 





McAleer was privileged to contribute 
some of this “know-how” by developing 
a “‘tailored-to-the-job” greaseless type com- 
position that consistently met every pre- 
scribed Micron finish requirement 
demanded by exacting Naval specifications 
covering certain vital engine parts. 

Meeting this need for finish perfection is 
nothing new to McAleer. It starts with the 
precise compounding of formulas in our 
modern laboratories followed by rigid 
control through all phases of manufacture. 

Because quality-controlled finishing mate- 
rials are the products—not the sidelines of 
McAleer, this Company is qualified by 
years of experience and unusual abilities 
to help solve your most vital war or postwar 
finishing problems. Whether they involve 
metals, plastics or both —/et McAleer start 
at the finish! 
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* Manufacturers of Quality 
Controlled Finishing Materials 


ROCHESTER, MICHIGAN 
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exceptionally high elasticity and is used extensively in elastic 
goods. Both types are produced in continuous filament and 
in staple fiber form. 

Unlike the other synthetic fibers, the vinyl resin fiber has 
the same tensile strength, wet or dry. It is water-repellent 
and nonflammable, although the elastic type fiber will sup- 
port flame poorly. The yarn is wholly resistant to moths, 
mildew, and to acids and alkalis. It is highly thermoplastic, 
and its character of beginning to soften and shrink at tem- 
peratures above 150° F. has prevented its extensive use in 
consumer fabrics. 

The vinyl resin fiber was in commercial use before the war 
in small quantities, appearing in such markets as shoe fabrics, 
but its remarkable resistance to acids made filter cloths its 
largest market. During the war vinyl resin fibers are on 
allocation, their chief military use being filter cloths. Other 
present uses are fabrics for screen printing and valve packing. 
The elastic-type of fiber is extensively used in paratroopers’ 
athletic supporters, army hammock suspension cords and 
underwear for the women's services. 

In the postwar era, vinyl] resin fiber will probably compete 
with nylon in the hosiery market where its preboarding 
character, its elasticity and quick drying properties will be im- 
portant, and it will probably enter the household textile field. 
Beautiful upholstery fabrics have been experimentally woven, 
ranging from stiff matelassés to sheers. Rich and supple 
satins have also been woven, and its thermoplastic quality 
lends itself to crease-proof fabrics. It will have a market in 
raincoats and waterproof goods, and in fireproof fabrics for 
public buildings. It has been experimentally used in the mak 
ing of a pile fabric by fusion rather than by standard weaving. 

Present prices of vinyl resin yarns are lower than nylon, 
ranging from $1.35 to $1.70, and it will probably have the ad 
vantage of a lower postwar price. 

The vinyl monofilament is a new development which was 
not in use before the war, and has been used experimentally 
only, The distinction between yarns spun from a spinneret 
such as nylon, rayon or vinyl resin fibers, and a drawn mono 
filament, should be kept in mind. As the silkworm spins two 
fine strands or filaments and glues them together to make 
them stronger, so all the synthetic spun fibers come out of the 
spinnerets in fine filaments that are twisted together to make 
one yarn. Most monofilament fibers, on the other hand, being 
drawn out by a process similar to extrusion, are relatively 
coarse, since by the extrusion process they cannot be as fine- 
spun as by the spinneret process. These coarse fibers are used 
for the weaving of special-purpose fabrics such as screening 
and upholstery. For apparel, multifilament yarns are essen- 
tial to give softness and suppleness; hence producers of many 
new monofilament fibers plan eventually to develop multi- 
filament forms for their products. 


Synthetic protein fibers 


Synthetic protein fibers, like the natural protein fibers, wool 
and silk, have characteristic differences from the vegetable- 
based fibers—cotton or rayon. Casein fiber is produced from 
milk casein by a spinneret process similar to that of viscose 
rayon. Casein fiber is a wool replacement, and has been ex- 
tensively produced in Europe under the names Lanital in 
Italy, casein fiber in Great Britain and Tiolan in Germany. 
Italy was the originator and the largest producer of casein 
fiber before the war. 

Before it is spun into yarn, casein fiber feels and looks like 
wool, Its one important drawback is its lack of strength, 
casein fiber has a tensile strength approximately 70 percent 
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that of wool when it is dry and considerably less than that 


when wet. 

Casein fiber is blended usually with rayon in amounts vary- 
ing from a minimum of 20 percent to a maximum of 50 per 
cent. As the strength of the casein has improved, the pro 
portion used in blends has been increased to its present pro 
portions. Woven with rayon, casein fiber greatly improves 
the hand of the fabric, and adds warmth, resilience and 
wrinkle resistance. Its beautiful draping qualities are making 
it increasingly well known in the fashion world, although an 
important market is still the felt market where it is blended 
with rabbits’ hair and wool for felt hats. Its felting qualities 
are good, and as its price is lower than that of wool, few felt 
hats are without some casein fiber. It is less frequently 
blended with wool than with rayon, since for wool, casein 
fiber is only an extender (adding no qualities which the wool 
itself does not have, and for an extending fiber most wool 
manufacturers prefer rayon staple because of its lower 
price. However, at its present price of 64 certs, casein fiber 
has found permanent markets in the apparel and felting 
trades. Government restrictions on the use of casein have re 
stricted the production of casein fiber. Present production is 
not larce—about 8 to 9 million Ib. annually, roughly half that 
of nylon. ew 

A new casein fiber has been developed, 15-micron fiber, said 
to be finer than any wool fiber and resembling vicuna or 
cashmere. It is typical of the fine weaves now being devel ped 

A soybean protein fiber now being produced is still in the 
experimental stage. It is made by extracting protein from the 
soy bean, dissolving and treating it, and extruding it into fibers 
It is a wool substitute, made up only in cut staple form for 
blending. In an article reviewing the soybean fiber in the 
May 1944 issue of Rayon Textile Monthly, Werner von Bergen 
states that its tensile strength is still poor, the soybean wool 
being 45 percent weaker than a corresponding grade of wool 
when dry and 76 percent weaker when wet. However, it is 
warm, resilient and durable enough for many blends, and 
textile men believe it has great potentialities. It is not yet im 
commercial production, and will probably not be sufficiently 
developed to be a factor in the immediate postwar world. 

Also in the experimental stage is a cornmeal protein fiber 
produced from zein. Little is known about the fiber but the 
producers state that zein fibers have satisfactory resilience, 
elasticity and wet strength. 

The peanut protein fiber is also a wool substitute, while an 
experimental fiber produced from the bark of California red 
wood has been used in blends for wool suitings. Production of 
textile fibers is fast becoming a chemical vogue, and new 
fibers from fish, seaweed, and animal sources have recentl) 
been announced. Their postwar possibilities are still nebu 
lous. Other completely synthetic fibers such as the newly 
developed polyethylene monofilament expect to compete in 
the screening and rope markets. Styrene fibers, now used in 
important military applications because of their excellent 
military applications because of their excellent electrical 
properties, are well suited for low pressure bag molding. 


Vinylidene chloride fiber 


Although well established in special upholstery markets be 
fore the war, vinylidene chloride fiber has as yet no multi 
filament form, as have the other commercial fibers reviewed 
above. The new vinylidene chloride y=rns are very much 
finer than the prewar yarns, however, and the producers ex 
pect to have yarns as fine and soft as silk and wool in the post 


war era. (Please turn to next page) 
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ad qua dyes for modern plastics . . . from plain 
ing water comes Great American Color Company's 
an new aqua dyes. Simple as dyeing Easter eggs, and 
led as inexpensive. No more fire hazard: no more 
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Vinylidene chloride yarn is produced by an extrusion proc- 
ess. Its resistance to corrosion and flammability have 
marked it out for special war uses, such as insect screening. 
Because of its high tensile strength, abrasion resistance, and 
non-absorptive qualities, it had established a prewar market 
in upholstery for public buildings, luggage, shoe fabrics and 
waterproof goods. Introduced only in 1940, it was very 
much in demand for these markets, particularly upholstery. 
Railroads, buses, theaters, hospitals and public buildings 
used vinylidene chloride upholstery because of its sanitary 
qualities—the fact that it could be cleaned with soap and 
water and was impervious to dirt and even chewing gum. 

During the war, vinylidene chloride yarns are on allocation, 
the bulk of the output going into screening which is widely 
used throughout the jungle areas of the South Pacific for pro- 
tection against malaria mosquitoes and insects. Vinylidene 
chloride screening is said to be superior to bronze in corrosion 
resistance. It is tough, light, does not sag and can be rolled 
up without the casualties incidental to brittle metal screening. 
Another important war use is in inner soles for army boots, 
where its resistance to mildew, bacteria, insects and water 
adds to the comfort of our infantry. It is also used in col 
lapsible stretchers and target cloth. 

Without doubt, the largest postwar market for vinylidene 
chloride yarn will be upholstery, with secondary emphasis on 
luggage and shoe fabrics. It will also appear in belts and 
braiding and textile covering for electric wire. 

While its chief postwar use will be for upholstery, it will 
also be used, as will many of the synthetics, in wallcloth. In 
airplanes, particularly, its light weight and flameproof quali 
ties are as important as its easy maintenance. Vinylidene 
chloride fabrics recently developed for automobiles and air- 
planes are much lighter than prewar vinylidene chloride 
fabrics. Its weight gives it preference over the cotton wall- 
cloth now used in airplanes, and in addition it has acoustical 
qualities lacking in cotton. In the language of textile men, 
the cotton balloon cloth now used cannot “breathe” because 
it is doped, and the sound, therefore, rebounds from it, whereas 
vinylidene chloride fabrics, being neither painted nor doped, 
absorb sound. 

Vinylidene chloride yarns have many postwar possibilities 
in decorative fabrics, partly because of their easy cleaning 
possibilities, and partly because of improvements they facili- 
tate in weaves and colors. The fiber cannot assimilate dye, 
but dye is incorporated into the resin solution before ex- 
trusion and is, therefore, permanent. It is sunfast and can- 
not be washed off. This quality makes possible the weaving 
of pastel upholstery fabrics, which hitherto were too delicate 
for cleaning. In special weaves, too, the vinylidene chloride 
yarn offers many possibilities, and its great tensile strength 
makes it invaluable in weaves like matelassé. Matelassé in- 
volves the making of a puff on the right side of the fabric 
which is held in place by a network of threads on the wrong 
side; in rayon and all natural fiber weaves, the matelassé 
puff wears off with time, but vinylidene chloride yara holds a 
permanent, stiffer puff, and gives a better hand. Vimylidene 
chloride yarns before the war ranged from $1 to $3 a pound in 
price, but lower postwar prices are anticipated. 

Vinylidene chloride is also extruded in coarse strips, which 
will have a postwar market in porch furniture and play rooms. 


Vinyl polymer extrusions 

Polyvinyl chloride-acetate is plasticized with a variety of 
plasticizers and extruded in elastomeric or semi-rigid form. 
While polyviny! chloride-acetate’s chief textile use is in coated 


and sheet fabrics and not in woven textiles, the tubing ex- 
trusions are woven into special fabrics and were used in 
drapery and trimming materials before the war. They are ex- 
truded in many bright colors, and will have a postwar future 
in the markets of decoration and trimmings, hats, handbags, 
etc. They will also be used for seat caning. Most of the 
present production is going into wire and cable insulation for 
war purposes. 


Polyvinyl chloride 


Like polyvinyl chloride-acetate, the more important uses 
of polyvinyl chloride do not enter into a paper on textiles, 
inasmuch as they are not woven, but are calendered into sheets 
or films or used as plastic coating for other fibers or fabrics. 
Polyvinyl chloride is, however, extruded as a monofilament. 
This is a new development since the war, and it has been 
woven only experimentally thus far. Its postwar use will 
probably include special purpose upholstery fabrics like the 
vinylidene chloride fabrics, and shoes, hats, and sports clothes 
that are rainproof, as well as screens and industrial uses. 

Polyvinyl] chloride is on allocation during the war, its entire 
output going into war uses, particularly insulated cable for 
planes and fabric coating. 

Polyvinyl chloride is also extruded in tubing form, and its 
resistance to chemicals, to aging, and to water (it absorbs less 
water than rubber) have placed it in many markets. In 
the textile market, its most important quality is its elasticity, 
and a highly elastic plasticized polyvinyl has been used for 
men’s suspenders, for garters and belts, and for shoes 

An important use of the extruded tubing after the war will 
undoubtedly be furniture, particularly outdoor furniture, for 
which it will be woven as chair covering, and in which its 
qualities of stretch and resistance to aging give it precedence 
over some of its older competitors in the fiber battle. 


Glass fiber 


Glass fiber, although a mineral rather than a synthetic 
fiber, is included in this discussion because it enters into the 
economic battle of the fibers. Glass yarns are produced in 
continuous filament and in staple fiber form, and are im 
portant for properties of insulation, fireproofing, resistance to 
acids and tensile strength. As a textile, however, glass fiber 
has certain limitations: its complete lack of absorbency 
prevents its use in the apparel and hosiery markets, and the 
fact that glass is, to some extent, soluble, makes the textiles 
subject to weathering. The finer the fiber, the greater its 
weathering propensities, and for this reason the glass yarns 
woven into fabrics are protected with a lubricant, an oil, or 
a synthetic resin coating. Glass fiber has excellent tensile 
strength, but very poor abrasion resistance, and slight rub 
bing breaks the yarns. The glass yarn is composed of many 
tiny glass rods (in the continuous filament process more than 
100 filaments are gathered into a strand of.yarn), each one 
as brittle as a glass cocktail rod. 

The excellent insulating properties of glass fiber made ylass 
cloth very much in demand for electrical applications, and 
before the war these were its chief industrial outlet. Military 
uses of glass yarns include fabric for shielding wires in divers’ 
suits, fabric facing for insulation, insulating, sound-absorbing 
blankets for aircraft, blood plasma filters and parachute flare 
shades. 

Postwar markets will include chemical filter fabrics and 
special cloths for acids, insulating, and rubber coated fabrics. 
Like the vinylidene chloride fabrics, glass fabrics will be used 
for wall cloth in airplanes and (Please turn to next page) 






































These Graph-Mo Punches and Graph-Tung 
Dies .. . Licked A Tough Job! 


Forming gas cylinders used for oxygen containers 
for airplanes, carbon dioxide fire extinguishers, 
etc. presented a tough punch and die problem to 
a leading New Jersey manufacturer. 


To meet rigid specifications for strength, weight 
and dimensional qualities the cylinders are made 
from tough drawing chromium-molybdenum steels. 
Punches and dies were a metallurgical problem 
and it was necessary to find a steel that had high 
wear resistance and a minimum of metal pickup. 


Graph-Mo and Graph-Tung Steel, two of the 
five Graphitic Steels made by Timken, pro- 
vided the solution to this difficult problem, 


Trouble-free punches and dies made from these 
performance-proven steels produced accurate 
scratch-free cylinders that met the high standards 
this company set for their products. 


Use Timken Graphitic Steels in your shop. Be- 
cause they contain free graphite they provide good 
machinability, high resistance to wear, excellent 
response to heat treatment and have less tendency 
to scuff and score than ordinary tool steels. A 
combination of qualities that offers remark- 
able opportunities to meet the tough competition 
that lies ahead. Steel and Tube Division, The 
Timken Roller Bearing Company, Canton 6, Ohio. 
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public buildings where their acoustical, insulating and fire- 
proof qualities make them invaluable. It is doubtful if 
they will have a large use in the tablecloths, bed- 
spreads, shower curtains and accessories for which they 
were occasionally shown before the war, although the 
very fine glass yarns now being experimentally woven 
will greatly enlarge the consumer uses of glass fibers. These 
yarns have a diameter of 0.00001 inches in diameter, and are 
so fine as to be invisible to the eye. They are very soft and 
pliable, and since one yarn is made up of hundreds of fibers, 
there is a relatively larger surface area which facilitates dyeing. 

Glass fiber fabrics are now available for civilian use in 
limited quantities, and some beautiful fabrics in prints and 
colors have been woven for use in night clubs, theaters and 
public buildings. The dyeing of glass fabrics originally caused 
much difficulty as the glass yarns absorb no dye. By a Ger 
man process the fibers were made hollow and dye introduced 
into the hollow rod, but in our country it is only recently that 
colored glass fabrics and printed fabrics are produced. Not 
all colors can be produced, but handsome richly colored fabrics 
are now woven. Some are woven with asbestos filling to im 
prove the “hand"’ and body of the fabric. Rayon and cotton 
yarns are used, too, in combination, but these yarns cut down 
the absolute fireproof quality of glass fiber in the proportion in 
which they are used. 

The present price range of yarns for decorative fabrics is 
73 cents to $2.70 per Ib. for continuous filament yarns, and 
31 cents to $1.27 for staple fiber yarns. Glass textiles are 
more expensive than the yarn prices would indicate because 
the same poundage of glass yarn does not go as far in weaving 
as cotton or rayon 

On the whole, then, the synthetic fibers have already firmly 
established themselves in specialized markets in open compe 
tition with the natural fibers, and although most of the newer 
ones are in the frontier stage of a pioneer industry, faced with 
the technological and production problems incident to a 
pioneer industry, their future may be expected to. follow the 
pattern of rayon. From a struggling industry bogged down 
with technological difficulties, with high price and small pro 
duction, rayon. has built itself into one of the major apparel 
fibers of the world. Not all of the synthetics, of course, will 
become major fibers, but all will have the advantage of in 
creased production and lower prices in the postwar era be 
cause of the stimulus which both war and research have 
given to their production. 

The outcome of the battle of the fibers is dependent on two 
factors—price and performance. On the score of performance, 
synthetics have given a good initial account of themselves and 
technological improvements are in progress. On the score of 
price, their future is uncertain. One important advantage 
which they may be expected to have in the price field is 
greater stability than the natural fibers. Even in the textile 
industry, retail trade is built on price stability, and the 
natural fiber industry presents a picture of retail stability at 
one end of the manufacturing scale, and at the other end of 
violently fluctuating raw fiber prices with a series of inter 
mediate market levels which must adjust and cushion these 
differences as best they can. 

Stability is only one element in the price structure, and it 
remains to be seen whether the synthetics can achieve an 
initial competitive price. Rayon staple at its present price of 
25 cents a pound has a competitive price at which it is crowd- 
ing cotton in the apparel market, since c ean cotton fiber runs 
higher than the grade usually quoted and selling currently at 
about 21 cents. While the production of rayon staple is still 
relatively small (162 million Ib. in 1943 as compared with 44 
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million Ib. of rayon yarn and 5236 million Ib. of cotton), its 
phenomena growth in production is significant. What the 
postwar price structure of the various fibers will be is a matter 
of guesswork, but it seems probable that immediate postwar 
prices will be close to what they now are. At these prices, 
rayon staple competes with cotton, as we have noted, and con- 
tinuous filament viscose yarn at 55 cents (150 denier) and 
acetate at 56 cents (150 denier) both have civilian markets in 
apparel and broad goods which they carved out for themselves 
before the war in open competition with other fibers. Casein 
fiber at its present price of 64 cents is not a competitor of wool, 
although wool is considerably more expensive, selling cur- 
rently at $1.20 (scoured). There is reason to suppose, too, 
that the large stocks of wool on hand in this country, built up 
by the Government to prevent a shortage, will cause some re- 
duction in the postwar wool price. Casein fiber, however, has 
built up its own markets as a blending fiber in the felting and 
apparel trades. Nylon’s prewar price was never stabilized, 
5, it ousted silk 


but at prices ranging from about $1.50 to $2.7 
from many of its markets, and, unless great changes in price 
occur, will probably capture other silk markets after the war 
Silk’s price mounted steadily in the prewar years from a low of 
$1.13 in September 1934 to $3.08 in 1941, the last year for 
which it was quoted. Few of the other synthetics were avail 
able commercially before the war except in limited quantities, 
and therefore their prewar price is not representative of their 
possibilities. The present price of vinyl resin fibers, $1.35 to 
$1.70, should bring them into the apparel and upholstery 
trade, while vinylidene chloride even at its prewar price of 
$1 to $3 a pound had established itself commercially. Ata 
lower price, it should be in demand. 

Other factors influencing price and production of the fibers 


will be discussed in a later issue. 
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Synthetic yarns.are sold under the following tradenames 


Viscose rayon: 


American Enka Corp Perglo, Brigio, Englo, Tempra (high tenacity 

Vitala (high tenacity). American Viscose Corp.: Crows (general name 
for all Viscose products Dulesco, Chakelle, Tenasc high tenacity 

Rayflex (high tenacity Fibro (staple fiber), Avis: high-tenacity 
staple fiber). Delaware Rayon Corp Delray. E. I. du Pont 
de Nemours and Co Inc., Rayon Division Du Pont Rayon 
Cordura (high tenacity). Hartford Rayon Corp.: Hartford. Industria 
Rayon Corp Spun-Lo, Premier, Dul-Tone, Spun-Black, Tyron (high 
tenacity) National Rayon Co.: National New Bedford Rayon Corp 

Newbray, Newlow, Newdull. North American Rayon Corp Norti 
American, Xtra-Dul, Supernarco (high tenacity High Na high t« 
nacity) Skenandoa Rayon Corp Skenandoa Tubize Rayon Corp 
Tubise, Chardonise, Hygram (high tenacity). Woonsocket Rayon Co 


Cuprammonium rayon: 
American Bemberg Corp Bemberzg, Matesa, Aristocrat, Star Br 
Snowkrepe. United States Rayon Co. 


Acetate rayon: 
American Viscose Corp.: Seraceta, Seraceta Fibre (staple fiber Celane 
Corp. of America: Celanese, Fortisan (saponified acetate), Celaire 
(staple fiber), Lanese. E. 1. du Pont de Nemours and Co., Inc., Acetat« 
Division: Acele. Tennessee Eastman Corp Eastman Acetate Rayor 
Koda, Teca (staple fiber). Tubize Rayon Corp.: acetate 

Nylon: 


E. I. du Pont de Nemours and Co., Inc., Nylon Division nylon (generic 


name for a wide range of polyamides produced by the du Pont Company 


Viny! resin fibers: 
American Viscose Corp.: Vinyon, Vinyon E 
Synthetic protein fibers: 
Casein fiber—Aralac, Inc.: Aralac (Please turn to next page) 
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TO HEAT AND COLD FLOW 





RESISTANCE 


@ The various types of Monroe Metal-plated plastics 
offer important advantages in TENSILE 
STRENGTH, IMPACT STRENGTH, FLEXURAL 
STRENGTH, HIGH RESISTANCE TO HEAT 
AND COLD FLOW, ELECTRONIC SHIELDING, 
RESISTANCE TO INTERNAL CORROSION 
AND CONTROL OF ABSORPTION. 

MONROE has devoted much time and study to 
the plating of plastics. 











ELECTRONIC SHIELDING 


The Metaplast Process 
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CONTROL OF ABSORPTION 







By our process, plastics can be successfully plated 


with any metal that lends itself to electroplating. 
Experimentation has revealed a wide range of ap- 
plications. 

We invite designers and engineers to investigate 
facilities offered for research in their specific fields 
of manufacture. 

Available for your study is the story on the Honor- 
able Discharge Button, a case history of a Monroe 
job which transformed an ordinary button into a 
gold badge of honor. 

Our long experience in metal fabrication and use 
is your assurance that we will recom- 
mend plated plastics only where they 
will do the job properly. Have you our 
Bulletin No. 1—on “Plated Plastics”? 
We'll send you a complimentary copy. 


MONROE AUTO EQUIPMENT COMPANY 


MONROE, MICH. 














Soy bean fiber—Drackett Chemica! Co. 
Corn meal fibers—-Corn Products Refining Co 

Vinylidene chloride fibers: 
Dow Chemical Co.: Saran. Firestone Industrial Products Co.: Velon 
Acadia Syn Products Div., Western Felt Works. National Plastics 
Products Co. Visking Corp.: Permalon. Hodgman Rubber Co. 


Vinyl! polymer extrusions: 
Polyvinyl-chioride a etate-—-Carbide and Carbon Chemicals Corp.: 


Vinylite 
Polyviny! chloride—B. F. Goodrich Co.: Koroseal 


Glass fibers: 

Owens-Corning Fiberglas Corp.: Fiberglas. Glasfloss Corp 
Polyethelene: 

BE. I. du Pont de Nemours: polythene 
Styrene Abers: 


Dow Chemical Co.: Polyfiber 





Metallizing 


(Continued {rom page 127) 
A fourth cylinder was metallized by this spray method. 


But this time silver was used instead of zinc. The plastic 
cylinder was first treated with an electrical de-gumming or 
bonding process which affects the surface of the plastic ma- 
terial. Nothing was added to the plastic surface—nothing 
was removed from it. The metal was sprayed on as de 
scribed and deposited at a recorded temperature of 272° F. 
When completely metallized, the cylinder was machined and 
found to be exceptionally hard. The hardness of the metal 
caused a number of metal particles to be dragged across the 
edge of the profile causing a certain raggedness. Because of 
this difficulty, it was necessary to stop the machining before 
the required dimensions were reached. The cylinder was 
then put into a coarse grinder and ground down to within a 
few thousandths of the required diameter. The cylinder was 
finish ground after a very fine finishing wheel was put on 
the grinder. Finally the surface was buffed and polished. 

Due to some irregularities in the line of demarcation, it was 
not thought advisable to use this plated cylinder in final as 
sembly. Instead the part was used experimentally to de 
termine the strength of the bond. In the first attempts to 
remove the silver, a pen knife was employed but quickly 
abandoned when it was found that the silver could not be 
removed from the plastic in this manner. A hammer and a 
chisel were then brought into play. Almost three hours of 
hard work were necessary before all the silver was stripped 
from the cylinder (about 140 sq. in.) and most of the silver 
removed in this manner had portions of plastic adhering to it. 
In other words, the bond between the silver and the plastic 
seemed perfect. No burned or charred spots were noted on 
any parts of the plastic—cither upon the cylinder surface or 
the pattern profile. 

After much careful, painstaking salvage work, this cylinder 
was again sprayed with silver. The process of machining, 
grinding, finish grinding and polishing was repeated, and a 
cylinder was turned out which proved to be entirely satis 
factory for installation. 

This cylinder was then tested for electric currents. The 
exploring point of contact was run on one position, i.e., held 
in one path on the revolving cylinder, for a period of 10 hours. 
After the tests were completed, it was found that no mark 
or scratch had appeared on the metal surface. 


Description of process 
The equipment used to metallize the plastic cylinders is a 
metal spray unit' with a chamber supplied with acetylene 


+ Mogul Model “P’’ metallizing gun. 
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gas, oxygen at welding pressure, and air under a 60 to 80 Ib. 
pressure. When the '/;-in. silver wire which is fed through 
this chamber is ignited, a silver spray is forced out of a nozzle 
under high pressure (Fig. 1). Potentiometer readings in- 
dicate that the temperature of the melted silver as it leaves 
the nozzle is approximately 1300° F. lower than molten silver. 

Prior to metallizing, the plastic surface of the cylinder 
is sandblasted (Fig. 4)<and thoroughly cleaned. Hence 
forth the part is handled from the inside so that the surface 
to be metallized is not touched and dirtied. However, even 
with all surface dirt removed the plastic surface is still in- 
capable of being bonded to the metal coating. There still 
exists a condition (not necessarily a substance) which reacts 
unfavorably. Consequently, before metal is applied, the 
electric treatment of de-gumming the plastic and preparing it 
for a metal bond is performed. The cylinder is put into a 
lathe so that it may be turned during the metallizing process. 
Lengthy experiments have shown that this process will re- 
move an extraneous condition which might be vapor, film or 
upstanding microscopic fuzz that limits and even prevents 
bonding of the coating to the plastic. It takes approximately 
one-half hour to spray the silver onto the cylinder, the prepa 
ration for machining, the sandblasting and the arrangement 
for de-gumming and spraying takes approximately two hours 
Care must be used throughout the spraying process to ensure 
that at no time is the metal surface touched by the worker 
The least moisture from the breath or the hand will cause 
an imperfect bond. Temperature application was found to 
be about 272° F. which is considerably below the critical 
plastic temperature of 350° F. 

Approximately 0.035 in. (60 oz.) of 0.998 pure silver was 
sprayed on the revolving cylinder. During this process the 
direction of rotation was reversed several times to insure 
close adherence to the line of demarcation between the plastic 
profile and silver. Immediately after spraying, the cylinder 
could be handled with bare hands. While it was too hot 
to he held comfortably in the hand, it was not hot enough 
to burn the skin. The part cooled very quickly and machin 
ing was started at once. 

Oddly enough, throughout the months of experimentation 
and research which have been described above, no thought 
was given to the discovery of a proper method of bonding metal 
and plastic. The one aim was the completion of the experi 
mental cylinders for the turret development then under way 
However, disappointments and difficulties encountered in 
trying to perfect a method for bonding metal to plastic in 
this one application has brought to light a highly satis 
factory process which can be successfully utilized for the 
war work of today and for the luxuries of tomorrow. 





Synthetic resins in 1943 


(Continued from page 116) approximately 100 percent in 
crease over 1942. Practically the entire output of this type 
of resin was used in protective coatings. Three-fourths of 
the quantity produced was based on phthalic anhydride. 

The production of polyvinyl butyral and related resins 
increased from about 6 million pounds in 1942 to over 14 
million pounds in 1943. The figure of 6,737,000 pounds for 
polystyrene produced during 1943 is higher than previously 
published estimates. The allyl plastics are mentioned for 
the first time in this year’s release. The production of allyl 
and furfuryl alcohol resins in 1943 is reported to have been 
522,000 pounds. 
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You can’t fly a bomb-run bling! That’s why STACK PLASTIC 





lenses have answered the pa * war with the new STACK 
CASTING process which permits plastic lenses, and other 
plastic forms, to stand up under empears from 40° below 
to 250° above zero. \ 

Even today, though our engineering developments are dedi- 
cated to winning the war, STACK PLASTICS are\veady for the 
step from turret blisters to tableware; from inne beauty; 
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and in peacetime plastics, as they did in war, are ao 
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to take their place in front. ——— * 
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5835 WEST WASHINGTON BLVD. 
CULVER CITY, CALIFORNIA 


es fail the eyes of war are 









Bonding metal to wood 


(Continued from page 103) Laboratory tests have in- 
dicated little difference in shear strength with variations in 
the thickness of the coating, but it is essential that sufficient 
material be present to form a continuous film under the 
pressure and other physical conditions of the particular appli- 
cation. Best results are obtained if the application of the 
adhesive to both the primed metal and the wood surface is 
followed by room temperature drying for 15 to 30 min. or 
until a tacky condition is produced. Drying in this manner, 
before combining, allows escape of a large portion of the 
solvent. 

Curing may be accomplished at room temperatures of 
approximately 75 to 80° F. Inasmuch as there is no neces- 
sity for heat being passed through the wood and metal during 
the curing operation, it is possible to stack many layers of 
metal-wood laminates together in one pressure unit—a cir- 
cumstance that affords economy of press equipment. In 
addition pressure does not have to be maintained during 
the complete curing cycle. A total cure of 24 hr. is recom 


PHOTOS, COURTESY CORDO CHEMICAL. CORP. 
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Tasie II.—Wet SHEAR STRENGTH OF Corpo-BonpD 





Time ofimmer- Shear Wood 

Metal Wood sion in water strength failure 

days p.s.1 percent 
Aluminum Birch plywood 0 700 100 
Aluminum Birch plywood 3 675 100 
Aluminum Birch plywood 5 700 100 
Aluminum Birch plywood 7 690 100 
Aluminum Birch plywood 21 300 100 
Iron Birch plywood 0 870 100 
Iron Birch plywood 3 800 100 
Iron Birch plywood 5 720 100 
Iron Birch plywood 7 740 50 
Iron Birch plywood 21 300 100 


mended before testing and, after a week, tests indicate 
further increase of bond strength. 

In many operations, especially where areas of overlap 
are small, the curing with heat is preferable because of the 
decrease in time required under pressure. At 130° F., a 
half hour under pressure and one hour total cure is satis 
factory. At 200° F., 
after the glue line reaches that temperature. These rela 


the cure is complete within 10 min 


tively low-heat requirements permit the use of simple heating 
equipment. Higher-cure temperatures are not recommended 

Where facilities for baking at higher temperatures than 
those referred to above are available, the primer by itself 
has proved an excellent wood-to-metal adhesive. It may be 
applied to both members to form a continuous glue line when 
dried and pressed together. The total thickness of the two 
dried films should be 0.001 to 0.004 in.—depending upon the 


surfaces involved. The rougher the surface, the more the 


material is required to fill in between the metal and wood 
The applied material should be dried completely, either by ait 
drying one to two hours at room temperature, or by force 
drying at elevated temperatures. After drying, the coated 
members are combined under pressure of 50 to 200 p.s.i. at 


3—Aluminum bonded to resin-bonded fir plywood sepa- 
rates with 100 percent wood failure. 4—An example of 
the multiple and complicated laminates of metal and wood 
that are possible through the use of these adhesives. 
5—This metal block bonded to oak illustrates the bond- 


ing of heavy sections. Shear strength is 1500 p.s.i. 
5 


























Od Aydradte 
PUMPS and 
PRESSURE BOOSTERS 


The Variable Volume principle incorporated in the de- 
sign of Racine Pumps reduces horsepower requirements 
and provides a great flexibility of operation. These 
pumping units are of the multiple radial vane type, pro- 























ducing a smooth, quiet delivery at all operating pressures. 


Volume ranges from zero to the full capacity of the 


pump. Changes are accomplished by regulating the rela- 
Racine Variable Volume Pumps — 
Capacities 12-20-30 G.P.M. Operating 
Pressures 50 to 1000 Ibs. PSI. Fur- 
; oe EF p : nished for either clockwise or coun- 
hydraulic control. High efficiency is inherent in the sim- ter-clock rotation. 


tive position of the pressure chamber ring to the rotor. 
These changes are available under automatic, manual or 


ple design of Racine Pumps and is safeguarded by 
skilled workmanship and the maintenance of exacting 


tolerances on all parts. 

Racine Hydraulic Pumps, Valves, Controls and Pressure 
Boosters have been used for many years in a wide variety 
of applications. Manufacturers of machine tools, presses, 





molding machines, lifts, stokers and a large group of 
other products, have standardized on Racine equipment. Racine Precsave Beotiet —~ Comsiet, 
X } ‘ d self-contained, requires no special 
Consult our Engineering Department. Out of their long foundation. Available in several ra- 
tios. Converts low pressure oil to 
high pressure in ratios as high as 7 
tol. A simple, hydraulically actuated 
pumping device adaptable to any cir- 


and varied experience valuable information is available 





to you without cost or obligation. - Write today for a copy 






of Catalog P-10-C which illustrates the full Racine Line. cuit, Equally effective with constant 
and variable volume pumps. 10/4" 
Address Dept. MP-P, high, 8%” wide, 18” long. 






RACINE HYDRAULIC METAL CUTTING MACHINES 







For almost 40 years Racine has built these machines as illustrated in cata- 
constantly improved high speed Metal log No. 12. Select the model best 
Cutting Machines. All capacities from adapted to your production, mainte- 
6” x 6" to 20" x 20” are available. See nance or tool room job. 





TOOL and MACHINE 
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Ours is the plant behind 
many plants . . . molding 
plastic parts for numerous 
contractors who are supplying the 





Navy, the Army Air Forces, and the Signal Corps. 


Molding millions of precision plastic parts 
for the Armed Forces is still our big job, but we 
have the time, the equipment and a highly 
skilled staff to handle a limited number of new 


contracts—and do a 
better molding job, 
on time. 

Whether for pro- 
duction now, or after 
the War, our engineers 
are ready to work with 
you immediately. 
Write us today and let 
us know your molding 


problems. 


Member; Society of 
the Plastics Industry 
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AUTOMATIC 
INJECTION MOLDING 


Small and large parts 


UPTO 17-OZ. 
SHOTS 


Lumearith, Tenite, Fibestos, 
Plastacelle, Crystailite, Lucite, 
Ethyl! Cellulose, Polystrene, 
Lustron, Styron, Vinylite, 
Lealin, Cellulose Acetate and 


others... 
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Tasce III.—Errect or TEMPERATURE ON SHEAR STRENGTH OF 
Corpo-Bonp (ALUMINUM BONDED TO OAK 











Temperature Shear strength Wood failure 
ie p.s.t. percent 
75 1400 100 
125 1400 100 
140 1200 75 
150 1080 70 
170 875 70 


185 715 20 





300° F. for 15 minutes. The laminate is water resistant. 
Shear tests of aluminum to solid maple give 2000 to 2500 p.s.1. 

The uses of these adhesives in bonding metal to wood are 
without limit. Because bonding may be effected at low 
temperatures, large areas of plywood and _ staimless-steel 
laminates may be made. In addition to their current war 
applications, they will find wide use in the postwar era in the 
decorative field and for kitchen and restaurant structural 
work. Cabinets, tables, benches, sinks, etc., will present 
the appealing appearance and resistance of stainless steel 
with the rigidity of plywood. Aluminum or stainless-steel 
store-fronts, service station buildings, etc., will be feasible. 
Production of laminated metal and wood by plywood manu 
facturers will permit custom fabrication of stainless-steel 
surfaced equipment by individual woodworkers 

The producers of the metal sheeting may coat the surface 
with the adhesive primer before delivery to the plywood 
metal laminator. The actual bonding could then be done 
at any time. This would permit metal-wood laminates to 
be custom made, thereby opening the door to many new and 
varied uses. 

For structural purposes, as in aircraft, automobile body 
and truck manufacture, these adhesives offer many interest 
ing possibilities. Construction of structural steel trucks and 
buses may be simplified. Bonds of heavy pieces of metal to 
wood may be obtained without the use of screws and bolts 
In this instance, the only limitationis the shear strength of the 
wood used and the amount of overlap that is allowable for th 
bonded area. Butt joints of metal to wood, previously ol 
tainable only by screws and bolts or welding and with diffi 
culty, can easily be made, thereby permitting new stru 
tural designs. Wood-metal sandwich construction for ait 
craft will permit the building of stronger light-weight ship 


Washington round-up 


(Continued from page 166) 

When M-331 was revoked and ureas were placed under M-300 
small order exemptions for urea and melamine molding powder 
were raised from 100 to 2000 pounds. All other urea and mela 





mine resin small order exemptions were raised from 1000 to 10,00 
pounds. These changes are probably the first step toward total 
revocation of the urea order in the not-too-distant future 
The supply and demand situation for these materials has re 

mained virtually unchanged in the last few months and ther 
seems to be no reason for any alteration of the present picture 
For several months, nearly all requests for urea and melamin: 
for all purposes have been granted. The material has been al 
located freely this year to all packaging uses, leather coatings 
surgical pads, protective coatings, laminating resins, adhesives 
and textiles. A small quantity of molding powder was denied a 
few months ago for items of low essentiality. However, present 
allocations allow all these things on a deferred basis, and there is 
no evidence to indicate that there was not enough molding 
powder fill all requests. 
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Many materials born of war necessity have “made good” to an extent far beyond 
expectations. New product advantages create broader markets. Alert manufac- 
turers are appraising the progress of paper in its adaptability to many products. 


That is where Mosinee Paperology comes in, to point the way to new markets 
by improving products, reducing costs, expanding production ... by engineering 
the proper properties and characteristics into paper to meet definite specifications 
in terms of the product and production processes. For instance, wet strength, 
controlled absorbency, definite relationship between cross-direction tensile and 
machine-direction tensile, accurate caliper, maximum uniform strength, uni- 
form weight for maximum yardage, or other essential characteristics can be 
engineered into paper by Mosinee Paperologists. Mosinee is ready now to help 
you “make the most of paper” in seeking new markets. 


Please address 
- your letter 


PAPER MILLS COMPANY <i 
9 a , ate VN .: 
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FILFL 


In adding strength to plastics, the choice of 
filler is rapidly developing into a science. We 
have amassed a wealth of data on ‘ie subject, 
being specialists in the preparation of fillers. 
Within our three general types of fillers, as 
described above, we provide a wide range of 
variations in order to impart the desired strength 
characteristics as they may vary between ten- 
sile, impact, flexural, etc. 


In planning your post-war production, you 
should have the benefit of the best available 





Pure cotton flock of surpass- FABRIFI Macerated cotton fabric for CORDFi Evenly cut lengths of tire cord 
ing cleanliness and uniformity. extra strength. for plastics of utmost strength. 


data on cotton Fillers. We make this available 
to all molders. Primarily, of course, our work 
is with compound manufacturers, who gladly 
cooperate in furnishing you with compounds 
formulated with the desired type and cut of 
Rayco Filler. 


AVAILABLE . . . PLASTIC HELMET LINER SCRAP 





We have on hand a supply of macerated scrap of the 
material used to make the plastic liner for helmets 
This is an excellent low-priced molding compound 
of the phenol formaldehyde type. Inquiries invited. 





RAYON PROCESSING CO. ine: 


60 TREMONT ST., CENTRAL FALLS, RHODE ISLAND 


Developers aud Producers of 
Cotton Pilllers for Plastics 


OBTAIN COMPOUNDS CONTAINING RAYCO FILLERS—FOR GOOD FLOW AND EXTRA STRENGTH 














(he Machine of lomernrew- 
TODAY! 


GYYGVGEY] 
PITFIRE 


ELECTRO-HYDRAULIC INTERNAL GRINDER 


Ready ahead of time—the Sav-Way MH-1 combina- 


Modern Functional Design tion hand and electro-hydraulic internal grinder. 
Throughout — » se 

- 5/32” minimum table stroke! Gatling gun table speed, 

Neoprene Insulated through the use of aircraft-type micro-limit switches 
* 


Famous Gold Seal 3 ' 
Spindle adjustable cross feed. Dozens of outstanding features! 


and solenoid-operated valves. Electrical, automatic, 


7 As up-to-the minute as the plastics industry, itself! 
Electrically-Operated 


apni Uieel Mennenr It’s a postwar machine—ready now to help speed to- 
day’s war production! Its low cost will surprise you. 


QV: . Pa -Send for Actual Photographs, 
Specifications, and Prices 
BOX 117, HARPER STATION hezRort 13, MICH 


BUILDERS OF HAND AND-HYDRAULI( eos @. 2 Cemece o8. bene os . PRODUCER OF GOLD SEAL PINDLES 
PLUG GAGES . MICROMETER CHECKERS . PRECISION AIRCRAFT Pathael tenaena: AND ORDNANCE PARSS 





Leamtuster 
* INJECTION ~* 
MOLDING MACHINES 














Single die-plate adjustment by single screw for perfect die alignment. 
“Centralshaft" centralized movable plate support for equal pressure 
distribution. 
Special full-length pin support in heavy-duty toggle assembly. 
Multiple knockout-pin system to avoid cramping and gate 
breakage. 
Stationary head die plate . . . Hydraulically controlled 
mobile head Easy access to injection nozzle 
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Master ~lock and relays operation; al] in- ‘ ' 
dicators and controls built in 
eter heat control for accuracy 
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More about the 


A is the hob, the 
product of precision 
OU and of machine work and 
manual skill of the 
highest order. The 


hand of the engraver 

is indispensible to the 

HOBBED CAVITIES serie 
many details. After harden- 

ing, the hob is forced into 

the blank, B, a block of pre- 
How are hobbed cavities made? pared steel. For this oper- 
When should hobbed cavities be used? ation, pressures up to 3000 


tons are available. The sink- 


What are their advantages? ing may require two or more 
@ Clear answers to these questions will help pressings, with the block 
annealed before each. 


to increase the general understanding and appreciation 
of the process, and explain why it is a specialty at Midland ' 

Die k Engraving onpany. On multiple-cavity jobs, from the press, is a perfect 

hobbing saves weeks or months of time and labor, and ae eer ee oe Se. 

is the logical method of assuring absolutely uniform away, and the piece is i. 

cavities. For many shapes it is the only practical way burized, giving a surface 


to sink the cavity in a one-piece mold. comparable to the finest tool 
steel. Finishing the cavity 


The exam le illustrated above is from a mold holdin requires precision grinding 
nearly a hundred cavities. One hob was made; on it the on all surfaces which meet 
engraver and die maker exercised their special skills in other parts in the final as- 
full measure. Sinking this hob in a series of blanks was sembly. Because of the high 

a simple and rapid operation done almost entirely b SS a oe Ben, the 

“ a | é ‘ Ss requires a mini- 
machinery, using many tons of pressure, though requir- mum of hand polishing to 


ing skill in controlling the flow of metal in a cold state. produce a mirror surface, 
assuring a perfect surface on 
the molded parts. 


The cavity, C, as it comes 








Some of the deepest and most intricate hobbed cavities 
ever made, were the product of Midland, where both 
rar and experience in this field are exceptional. 
e invite inquiries from manufacturers, molders and 
die-makers, on any phase of mold or die construction. 








fs [VIIDLAND DIE AND ENGRAVING COMPANY 


1800 W.BERENICE AVENUE CHICAGO, ILLINOIS 


+ Pantograph Engraving 





FRIEND NEED 


This wide-throat DoALL Zephyr is a new kind 
of band saw. It has been especially designed 
to handle quicker and smoother the new 
plastics, laminates, alloys and non-ferrous 
metals that are so necessary in war work 
today and will go into new products when 
peace comes. 





A godsend to forward-looking manufacturers 
who want to use the new materials, but are 
stumped in cutting and shaping them because 
of unusual hardness, brittleness, etc. 


The Zephyr does straight line, contour or bevel cutting. Accommodates Plasti 
large blocks and shapes, as well as parts of unusual length. © ” 


36” throat e Laminates 


Work thickness capacity, 20” _ . 
Variable speed from 1500 to 10,000 £.p.m. o Composition Materials 


4-way tilting table 30” square with 17 x 20” extension an 
Solid aluminum wheels, equipped with hydraulic brakes © a 


Motor—10 H.P. 
Occupies 48 x 60” space e Aluminum 


eFor Ripping all kinds of Wood 


Write today for illustrated folder about the 
remarkable performance of the speedy Zephyr e For Friction Cutting 


Contour Sawing Band Fier tnd inpacton aberatry «= POWDER METALLURGY 


eee ee be 


CONTINENTAL MACHINES, INC. 
1330 S. Washington Ave. Minneapolis 4, Minn. 





Engineering hal T/A 


BIG ITEM 


in the fabricating business 











































Lamicoid "Fabricators Tne. 


3400 Potomac Av + Phone: CAPitel 1500 + Chicago 51, Il! 






LAMICOID FABRICATORS INC- 


Midwest Fabricators for Mica Insulator Co. 
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MOLDING CORPORATION 
DAYTON 1, OHIO 


NEW 
STANDARD 
MOLDING 
OFFICES 


to Better Meet Your War 
and Post-War Needs 


for INJECTION 


PLASTIC 
Parts and Products 


Office and Factory Address in 
Dayton Remains Unchanged 


Manufacturers in all industries in these 
areas who are interested in the use of 
injection molded plastic parts and prod- 
ucts may now submit their prints and 
specifications direct to the new Standard 
Molding off ces listed below. These new 
offices have been established to meet the 
increased demand for precision injection 
molded plastic parts in these areas ... 
and to expedite service and delivery of 
Standard products, 

Standard’s injection molded plastics, al- 
ready used extensively throughout the 
automotive-aircraft industries, maintain 
minutely accurate tolerances, are excep- 
tionally long-wearing . . . durable. An 
economical application of injection mold- 
ed plastics may improve your production 
—now, as well as after the war — and 
effect a worthwhile conservation of 
weight, labor and critical metals. 


Standard Molding Corporation, a pio- 
neer in the injection plastics field, invites 
you to use its specialized engineering 
knowledge and experience, its research 
and manufacturing facilities. 


Blueprints submitted for our study 
will be safeguarded carefully. 


NEW YORK —R. S. Christie Co., 175 Fifth 
Ave., New York, N, Y., Phone Gramersy 
7-8929. 

DETROIT — Standard Molding Corp., 6452 
Cass Avenue, Detroit 2, Mich,, Phone MAdi- 
son 6300. 

CHATTANOOGA—Standard Molding Corp., 
ae Chattanooga Bank Bidg., Chattanooga, 

enn, 
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—— shows coating ma- 
ine ating 
me ge gery 

Varcum Resin. The fin- 


ished product, coated 
cambric. 





A VARCUM RESIN 
Rolls on its way 


to give electrical cables and wires 
a plus value in effective insulation 


Varcum Phenolic Resins for insulating dry on heating through polymerization, 


varnishes—a group of five—provide wide rather than oxidation. This enables the 


versatility of application in electrical application of thick films or coating 


insulation: the coating of paper and which thoroughly dry even in the absence 


cambric for cable insulation, coating of of air. The resultant coatings are excep- 


motor armatures, impregnation of all tionally resistant to heat, water and 


types of wound equipment. chemical fumes. 


The Varcum Resins in this group, being 
of a very highly heat reactive type, 


permit the formulation of varnishes which 


Complete data on Varcum Resins for 
insulating varnishes will be sent upon 
request. Ask for Bulletin 43-1. 


VARCUM PHENOLIC RESINS ARE CUSTOM-FORMULATED’jTO YOUR REQUIREMENTS 


VARCUM 


CHEMICAL CORPORATION 


SS AS SSS See ee er Ee 
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Slotted or 
Recessed 


Heads 





Also furnished 
with Machine 
Screw threads 












CONTINENTAL 
SCREW CO.'s':'3.2 






MODERN PLASTICS 





1633 E. 40th Steet 


ELIMINATES | 
MANPOWER 
PROBLEMS 


Tr IS compact 
automatic machine 
punches fins and 
cleans holes of Urea, 
Phenol and Melamine buttons. 
Completely automatic it saves count- 
less man-hours of work and per- 
forms with perfect efficiency. Can 
be set & re-set to handle all sizes. 





3 models: 
Model S accepts sizes 12 to 34; Model SP accepts 
sizes 36 to 50; Model SX accepts sizes 12 to 50. 
Production up to 450 per minute. 





CORPORATION 


386 FOURTH AVENUE NEW YORK, N. Y. 














For Pre-Heating and Drying Plastic Powders! 
MANY OUTSTANDING FEATURES! 





e * 

Fully inclosed with Capacity sixty d 
easily removable per — — 
panels. 

«© = 
Detachable 75 pound Lamp-Sever Shock 
hopper with edjust Absorbers. 
able gate. 

© 


Blower fen pushes 
fumes out through 
wide fireplace type 
chimney. 





a 
Calibrated auto-trans- Handle pens, one 
former, operative above the other, hold 
from either side of ten pounds each. 
provides Also removable from 
perfect heat control. either side. 
@ Detachable from Bench-Truck for over hopper suspension. 
[muna Angle teed trough furnished to deliver material from either side. 


REFLECTIVE 


ee 
MANUFACTURED BY 
INFRA-RED ENGINEERS & DESIGNERS 


Cleveland 3, Ohio 


Insulated-Reflective Infra-Red eight lamp heat pene! with 4 
switches for 500, 1000, 1500 or 2000 watts. 
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In giant presses sheets of selected Douglas fir veneer, a bonding agent of heat-set 
plastic, and a surfacing film of a remarkable new fibrous plastic are permanently 
fused together. The result—iINDERON 





WHAT IS INDERON? 


INDERON is a new stabilized structural product. Doug- 
las fir veneers, plastic glues and a fibrous plastic film 
are chemically and infrangibly united under high heat 
and pressure to produce a complete, finished material in 
large panel form. INDERON is neither a plastic nor a 
plywood, but an alloy retaining the better qualities of 
both. 


WHAT ARE THE PROPERTIES OF INDERON? 


INDERON is waterproof, with a dense hard finish 
highly resistant to abrasion, impact, vapor permeation 
and water absorption. |NDERON needs no surface pro- 
tection, no decorative treatment, no structural support. 
INDERON is stable. It does not warp or twist. It com- 
bines BEAUTY .. . STRENGTH. . . DURABILITY. 


IS INDERON CURRENTLY AVAILABLE? 


INDERON, developed primarily as a packaging material 
for the Air Corps, was later adopted by all branches of 
the services for a wide range of specialized applications, 
particularly where resistance to tropical fungus, termites 
and weathering was important. While these vital war 
needs have taken practically all production, INDERON 
testing and research have continued—and after the war 
this unusual product will emerge as a new, distinctly 
different structural material. 





The unusual physical properties of INDERON sug- 
gest many uses in coach and car construction. As 
a liner for the Chicago and Northwestern wet pulp 
car, shown above, all necessary requirements for 
this difficult type of service were met by 
INDERON. It is tough, hard, easy to install, low 
in cost. 





INDERON is waterproof, effectively stops vapor 
transmission, creates an enduring surface, can be 
installed on both the interior and the exterior of 
freight cars. INDERON is considerably stronger 
than plywood, needs no paint or finish 





ao 


INDERON is successfully serving the Army Air 
Corps as the preferred material for packaging 
many vital parts, medical supplies and delicate 
instruments. INDERON has also been used for 
many other important war purposes, and has prov- 
en its ability to resist tropical fungus, termites, 
weathering and water immersion 


Tria 
TW Sfabilig every PRODUCT 


Buffelen Lumber & Mfg. Co. 
Tacoma |, Washington 


Washington Veneer Co. 
Olympia, Washington 














manufacturers 


Chicago Sales Office: 
9 So. Clinton St., Chicago 6 
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THE CARVER 


aboratory 








STANDARD for PLASTICS 
RESEARCH and DEVELOPMENT 


This press has been long used in plastics research by 
leading firms, colleges and government laboratories. It is 
the standard press for making quick and accurate small- 
scale pressing tests; for development, research and instruc- 
tion work ; for testing single cavity molds; preparation of 
samples, and even for small scale production. 


Original in design, the Carver Laboratory Press is 
small, compact, 


—has a pressing capacity of 20,000 Ibs. 

—weighs only 125 lbs. 

—operates with self-contained hydraulic unit. 

—large accurate gauge of finest construction is rigidly 
mounted on base. 

—special gauges are available for low pressure work. 


Accessories include steam and electric hot plates and test 

cylinders or molds. Also standard interchangeable ac- 

cessories for general research—cage equipment, bearing 

plates, filtering equipment, etc. The press and certain of 
accessories are patented. 


PROMPT DELIVERIES . . . Send for latest catalog. 





FRED S. CARVER 
HYDRAULIC EQUIPMENT 
343 HUDSON ST.,NEW YORK 14- 
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EXTRUDED 


THERMO 


PLASTICS 


Shapes — Profiles 
Strips — Tubes, Etc. 


Made to Order ONLY 
No Stock Items 
Details, Quotations — Promptly 


Ameroicd, 


Casein Plastics 


IN RODS, DISCS, SHEETS AND PUNCHED 
FLAT SHAPES for fabricators. Non-in- 
flammable, readily turned and machined. 
Wide color range. 








AMERICAN PLASTICS CORP. 


225 West 34th St. New York City 1 



































ORGANIC 
PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 
AGENTS + BLEACHING AGENTS 


LUCIDOL 


(SENZOTL PEROXIDE) 


LUPERCO 


(PEROXIDE COMPOUNDS) 


ALPEROX C 


(TECHNICAL LAUROYL PEROXIDE) 


SPECIAL ORGANIC PEROXIDES 


* REGISTERED TRADEMARK 
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W,. our soldiers return from the battle- 


fronts, Plastics will be as familiar to them 


as steel, wood, and glass. They will have 


seen Plastics in action. In the “fish.-bowls” 
of the giant bombers...in their trench mortar 
fuses...in their helmet liners...in their 
canteens ...in their raincoats...in many other 
products too numerous to mention. 

They will expect Plastics in their every- 
day things of civilian life, as a matter of 
course. But they will expect them to do the 


job right! Upon that alone depends the 
future of Plastics. 

Farseeing Plastics manufacturers are now 
employing Scientific Testing to assist them in 
assuring the serviceability of their Plastics. 
At our laboratories, Plastics are tested for 
their chemical and physical properties as 
well as for their adaptability to definite 
practical requirements. Nothing is left to 
chance! Write for Price List of our entire 
testing service including that on Plastics. 
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Send your name . . . and e copy of DME 





DETROIT 


NEWS will be mailed to you monthly. 


MOLD 


ENGINEERING COMPANY 


‘ 
baG 


T WOODWARD AVENUE 


MODERN PLASTICS 


DETROIT 


] 


MICHIGAN 











WE build molds 


for all plastics 


More than 20 years of successful 
experience as toolmaker to leading 
custom and proprietery molders 
qualify us as your mold designer 
and mold maker on your most ex- 


acting jobs of plastics engineering. 


Fortney MANUFACTURING 
COMPANY 
MOLDS FOR PLASTICS 


247 N.J.R.R. AVE. * NEWARK, N. J. 
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Yt RESINS 


LOSE @ VIN 


CS @ CELLULOSE ACETATE © POLYSTYRENE © ETHYL CELLULOSE 


” 


MEYER & BROWN CORP. 


347 Madison Ave., New York 17, N.Y. 


TYRENE @ ETHYL CELLULOSE 
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Curing time cut to 3 with 


Airtronics PREHEATER 








( wowano cevstat 
HOLDER data 


Dimensions: 1 19/32” long, 1 3/16” wide, 1 27/32” high. 

Wall Thickness: Approximately 1/8” 

inserts: 4 knurled brass molded around top edge for at- 
taching cover; 3 pins molded into base. 

Weight: Preform—37.6 grams; total finished including in- 
serts—40.5 grams. 








Former ; Preheating by 
Method Operation AIRTRONICS 
/ HEATING 
! 
42 min. wa = = 1% min. 
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In the same time that they formerly cured one phe- 
nolic crystal holder case, Howard Plastics, Inc. are 
now curing THREE—which is a BIG saving in press 
time and labor costs. Based on the success of their 
first AIRTRONICS preheater they have re-ordered 
—to bring the same increases in output to other of 
their plastic molding presses. 


Of particular interest to production molders, for 
whom the AIRTROQNICS preheater was expressly 
developed, is the simplicity of controls, compact 
size and portability of the unit. Entirely self-con- 
tained, the AIRTRONICS high-frequency heat gen- 
erator is ready to operate when plugged-in to a 
power supply. In the majority of plants where they 
are now installed, they are on a 24-hour per day 
schedule—quickly paying for themselves through 
increased production, reduced labor costs and 
lengthened die life. 


Investigatethe advantages of AIR- 
TRONICS prebeaters. Send for your copy 
of descriptive bulletin—find out how you 
can profit by the use of this advanced 
type prebeater. The rated output of 
Model CB is 4000 B.T.U. per hour; area 
of the standard electrodes is 48 square 
inches; operates from 210-240 volt, A.C.., 
50 or 60 cycle current 





CHICAGO 
121 W. Wacker Drive 
Zone 1 


Re OF IS PS PL ee Br a aig SOP SE: ' 
a ee eae ae ee Se 


NEW YORK 
31-28 Queens Blvd. 5245 W. San Fernando Re. 
Long Island City, Zone 1 Zone 26 




































CURING TIME py Ses 
FORMER METHop Was 


415 MINUTES |. pyr 


WITH THE AIRTRONICS 
PREHEATEp THE Cur. 
ING TIME Is ONLY 71, 
MINUTES: 











LOS ANGELES 
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INSULATING PLASTICS 














As industry adopts higher frequencies and higher voltages, the trend is toward 
materials which will stand up, which have dielectric strength, good arc resistance. 






We have specialized in the handling of these materials for more than 50 years. 
Originally molders of shellac, we have added the new plastics to our repertory as 
they have been proved to be good insulators. 






In many cases, we have devised our own formulations and even what amounts to 
our own materials. 


We mold these insulating materials into a variety of shapes and sizes for many pur- 
poses. In addition to our custom molding service, we have developed a number of 
stock molds and stock mold items. These include our famous “Safety-Strain" insu- 
lators, our terminal blocks in both phenolic and shellac materials, our X-ray tube 
shields of special X-ray resistant material. 














INSULATION MANUFACTURING CO. 


CUSTOM MOLDERS OF PLASTICS FOR INDUSTRY 
Tl New York Avenue Brooklyn, N.Y. 























North Seventh St. & Monroe Ave., KENILWORTH, N. J. 


THERMOPLASTIC HA, f tons 
SCRAP 


MATERIALS 





for reclaiming Thermoplestics including 


ACETATE BUTYRATE ETHYL CELLULOSE 
STYRENE & ACRYLIC OR VINYL RESINS 


We Reprocess for You or Buy from You: 


We reclaim thermoplastics that are off-size or off- 
standard, including factory residues or scrap. 


Turning Waste into Usable Materials: 
We are a source of supply for manufacturers who 
need clean and graded re-processed plastics. These 
are suitable for many applications where VIRGIN 
materials are not essential or cannot be obtained. 


GERING PRODUCTS INC. 


Chicago Office: 622 W. Monroe St. 
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CANADIAN 


Canada, with its tremendous resources is 
an important factor in the manufacture and 
use of plastics. It is therefore gratifying to 
us that many Canadians are among the 
students who come from various parts of 
the world to study at Plastics Institute. 

One such Canadian was Louis Asselin of 
Montreal. A graduate of Plastics Indus- 
tries Technical Institute, Mr. Asselin is 


now head of the plastics department at 








SLICCESS STORY 


Montreal Technical School and at Ecole 
Polytechnique, engineering branch of the 
University of Montreal. 

We are pleased that in this way our 
efforts to promote more and better uses of 
plastics are having their effect over an 
ever larger field. 

Your inquiries regarding our home 
study and resident plastics training pro- 


grams are invited. 





INDUSTRIES TECHNICAL 


a fe Se ae 


Francis A. Gudger, President 


. @ woe 


John Delmonte, Technical Director 





122 EAST 42ND ST., NEW YORK 17, N. Y. & 221 NORTH LASALLE ST., CHICAGO 1, ILL. & 186 SOUTH ALVARADO ST., LOS ANGELES 4, CALIF. 
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Photo Courtesy of Sponge Rubber Products Co. 


SAFETY AT SEQ 


This new type of life raft, made of units of cellular discs, 
is bringing many of our men to safety. The cellular 
discs are held together in units with 3-M Adhesives. The 
strong bonding and water resistant qualities of 3-M 
Adhesives are helping make this safety measure possible. 
This is only one of the many jobs 3-M Adhesives are 
doing in war production. 





OSCOS' diversifica- 
tion in custom mold- 
ing has given our engi- 
neering, tool and die de- 
partments experience that 
will serve you well and 
save you money. 
Whether your Plastics 
problem is in Health— 
Household — Electrical — 
7 Sports—Fashions—Novel- 
ead ty or Industrial commodi- 
ties you will find the 


pa Ms,’ NOSCO technical help you 
Cs; need—both before and 
eed 


This month we offer a 
brand-new, plastic “whatnot.” We 
will gladly send one to you, without 
cost or obligation. Write on bus- 
iness stationery, giving title. 







after production starts. 
Nosco’s planning depart- 
ment, with creative ability, 
can help you too. 

For “Know How'’—Know 
Nosco. 


“De. ne y 


DIVISION OF 
NATIONAL ORGAN SUPPLY CO + ERIE, PA> 











The 3-M Adhesive Line has over 700 formulas and 


many of them are being used in all phases of industrial 
production; for adhering, sealing, coating, insulating, 
impregnating and sound-deadening. Many of these ad- 
hesives will meet your requirements, however should 


you find the present formulas not suitable, we welcome | 
the opportunity to produce one that meets your needs. 


Please send us complete information on your problem— 
there is no obligation. For data on our more generally 


used adhesives—fill in and send us the coupon below. | 
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| Bae ws me @ copy of your new booklet, "3-m ADHESIVE DATA’, which gives i 
| pfu! informotion on your more generally used adhesives. ' 
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COLORS 


LIGHT FAST 
and 


PERMANENT 
REDS—YELLOWS—BROWNS 


SYNTHETIC 
IRON OXIDES 


REICHARD-COULSTON, INC. 
15 East 26th St. 
New York 10, N. Y. 
Fectery — BETHLEHEM, PENNA. 
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By our new method of mold making we can furnish 
molded plates to compete in price with etched, en- 
graved or hot stamped plastics. Quality is far above 
any of these processes. Any style or size lettering 
may be used. Yes, even photographs or the finest 
hairline drawings may be reproduced without loss 
of detail. In addition to the usual black and white, 
all colors and combinations of colors are available, 
as well as crystal clear. Prices are competitive on 
small as well as large quantities. Samples furnished 
on request. 


GENERAL ALARM 


She MORGAN ‘COMPANY 


LHIRD AND CHEYENNI TULSA 34, OKLAHOMA 
CHICAGO REPRESEN 


W t { YAR 
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MOLDED PLASTICS 


FOR WAR-TIME AND 


PEACE-TIME PRODUCTS 
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MILWAUKEE 1° 





Curran & Ba ria 


ROADWAY NEW YORK CITY 














SPECIALISTS 









INJECTION | 
MOULDING 





THE 


GROTELITE CO. | am 


| N C ‘@) R P O R A T E D ently measure up to exacting specifications and require 


ments. Address your inquiries to MMM, confident that you 








are consulting an organization skilled and experienced in 
precision techniques for the production of plastics 
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GRANDVIEW & LAFAYETTE AVE. 
BELLEVUE, KENTUCKY 










AND MANUFACTURING COMPANY 
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MI LFORD . 


W sees 


| B@ckT woke 


HYDRAULIC PRESSES 























ULL back or push back ee 
. . . . . or 
that screws with the patented Phillips head are cylinders can be provided. alten Nis 
accurately machined and skillfully finished. Presses can also be supplied scribing ony of 
: ; the follow! 
To speed your assembly processes uniformity with double tnockouts for the a — 
; Th" , os ; ejection of molded pieces. sEMCO 
in machine screws is highly important. If your a , n Reskiaser: 
source of supply is MILFORD you may depend ey are manviactured in sizes 
: s  - ; from the 12” x12” laboratory miees 
upon it that particular care is given to this and ensieees 
ether teamortant details press up to any desired size. 
P . ES et WASHERS 
Production of machine screws, rivets and other SALES REPRESENTATIVES EXTRUDERS 
= aa MIDWEST 
fastening devices over the years has “in-built HERRON & MEYER OF CHICAGO STRAINERS 
the habit of precision in all MILFORD products. ay 9 gee PRESSES 
: . EASTERN 
When you face a perplexing fastening opera- H. E. STONE SUPPLY CO CALSHOSRS 
tion put it up to Milford specialists—no obliga- ar , voseRs 
tion, of course. DUGAN & CAMPBELL SRASaene 
907 Akron Savings & loan Bidg 
AKRON, OHIO 





ghe 


MILFORD 


RIVET& MACHINE CO. Epic Evoes Mec. Co. 
EASTERN DIVISION —. CENTRAL DIVISION 
MILFORD.CONN. * ELYRIA.OHIO, MB 22> FAST l2th ST., ERIE, PENNA. 
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DO YOU NEED 7 


Yellity [terms 7 


Ours is a service company for provid- 
ing you with quality parts at a reason- 
able price. 


The items illustrated are good exam- 
ples of what we make to be assembled 
in a completed unit by the purchasing 
manufacturer. 


Write us about your post-war utility 
item requirements. This will enable 
you to get into peace time production 
and sales more quickly. 
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New Dillon-Beck book- 
let containing unusual 
case histories showing 
how a complete mold- 
ing service efficiently 
produced many items 
valuable to the war 
effort. 

You'll find these indus- 
trial news-stories inter- 
esting and informative. 
Write today for your 
free copy! 
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DILLON-BECK MANUFACTURING COMPANY 


MONTGOMERY AVE RVINGT 


ENGINEERS DESIGNERS 





MOLDERS 


INORGANIC 
PIGMENTS 


pladlicd 


INSOLUBLE 
HEAT AND LIGHT RESISTANT 


Let us know the application . . 
Color samples supplied on request. 








B. F. DRAKENFELD & CO., INC. 
45-47 Park Place, New York 7, N. Y. 


“Drakenteld 
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that is easy to make, but not 
always possible to sustain. 
When we chose the name 
“Accurate” for our company, 


See may 
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we knew that we were also set- 
ting a standard for perform- 
ance—something to live up to. 


Our production over the past 
years has proved the sound- 
ness of our name. Accurate 
Molding has specialized in 
close-tolerance work which has 
opened new fields of applica- 
tion to plastics. Plastics have 
become precision materials as 
we have manufactured them. 


lf your engineers require a 
source of supply for accurately 
molded, close-tolerance parts 
of plastics, our engineers will 
be glad to cooperate. 


a DING CORPORATION 


BROOKLYN, NEW YORK _ 
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Precision in production and testing assures 
the ma‘ntenance of exacting specifications on 
all our compounding materials . . . This fact 
can be of vital aid to you in protecting the 
results of your plastics production . .. Write 
for complete data on these materials. 


Genera! Offices: AKRON 8, OHIO 
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Scoring a buil’s eye 
with every“shot’is just as 
important in injection molding 
as it is with a rifle. Infallible 
accuracy is typical of every Ideal 
moiding job — because every Ideal Plas- 
tics craftsman is a top-notch “marksman”. 


Testimony to Ideal’s unquestioned skill in 
injection and extrusion molding, are the hundreds of 
thousands of plastic parts now helping to blast the enemy 
on all war fronts. 


IDEAL PLASTICS CORPORATION 25-10 23:4 ave, tone istanp city, N.Y. 





| FOR THE AGE OF PLASTIC M 


MIRACLE 
ADHESIVES 


| BOND. 


Holts, Ee, - 


FASTEN. 

















Newenn DIE COMPANY, Inc. 


NEW ARK N. J 
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cUS TOM 


COMPRESSION + INJECTION -: 








EXTRUSION 





12-TON HYDRAULIC 
LABORATORY PRESS 


THE MOST USEFUL MACHINE IN YOUR PLANT 
THESE DESIRABLE FEATURES! 




































& ~ 
Delivery from Heavy Steel 
Stock Tie Rods 
7 s 
Precision 16-inch Maxi- 
Construction mum Daylight 
* e 
Fully-guided Rugged Cast 
Platens Semi-stee! 
Construction 
* 
Accurate 
Pressure Gauge 6-inch Stroke 





Full 8 X 8 Inch 
Mold Capacity 


Black Wrinkle 
Finish 2 








For plastic molding, laminating, preforming, 
ie tryouts, and small production runs 


Price $150.00 F.O.B. 


MANUFACTURED BY 


- PLASTIC LABORATORIES, INC. 


CLEVELAND 21, OHIO 











Are You Having Trouble 
with 
Color 

Control? 










One of the most exacting operations in 
Plastics manufacture is color control. 
Here good scales are the key to the 
problem. Ordinary even balance mod- 
els without indicators makes the opera- 
tion of color blending a guess-work 
affair ....a half ounce off formulae 
can bring failure. EXACT WEIGHT 
Scales with clearly marked dials in 
fraction ounces take all the guess- 
Sales work out. When you blend you see 
what you are doing to the fraction- 



































& ounce. Many a Plastic Manufacturer 
Service has solved his color blending problem 
Snes with the right model EXACT WEIGHT 











Scale. Good scales are needed... . 
Coast EXACT WEIGHT Scales are preferred 


to by the leaders in the industry today. 
Write for details. 






Coast 


















THE EXACT WEIGHT SCALE COMPANY 


650 W. FIFTH AVE., COLUMBUS 8, OHIO 
Dept. AC, 1104 Bay St., Toronto, Caneda 
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Devoted entirely to injection plastic 
molding, Franklin's modern plant 
is located in the heart of the Eastern 
Industrial Area. Buyers of’ plastic 
molded parts are invited to give 
consideration to Franklin's geo- 
graphical location when placing 
orders. If you are a user of plastic 
molded parts it will pay you to 
get in touch with Franklin. We'll be 
glad to talk things over with you. 


* * + 
fray uy 
SPF WAR BONDS 
S 

sy AND STAMPS 
* * * 
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PROMPT DELIVERIES 


FRANKLIN PLASTICS DIVISION 
Robinson Industries, Inc. - - FRANKLIN, PA. 





TIC 


MOLDS 





OUR SPECIALTY. 


INJECTION - COMPRESSION 
TRANSFER 


for all kinds of plastics 








+ 
Let our wealth of experience 
be of service to you 
7 





STANDARD TOOL CO. 


Leominster, Mass. 
New England Agents— 
Lester Injection Molding Machines 









CONTRACT 


\ | NY NS 
INJECTION ano COMPRESSION motoinc in att 
THERMOPLASTIC ano THERMOSETTING materiats 





We hove the set-up and 
experience to give you the 
best in plastics molding of 
small and large parts, in 
small or large quantities, 
at reasonable prices. 
























EXAMPLE OF YUOTAT 
ACCURATE pon 
SMALL DIA. sina 
MULTIPLE rw 
CORE PIN Peel 
INJECTION : 






MOLDING 
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PUASTICS SCRAP 


pOLYSTYREW, 
at AcRY\A\C? 
——— 


SARAN ti NATIONAL 


| 
GC pl A None An informative presen- 
soa Shale , FOR REINFORCING 


tation of the complete 


story of SARAN, outlin- 


} | ing the pocslntiities that | P LA Ss T J “We S 


this versatile plastic holds 
for your products, and 


explaining the technical 


> alee 7 assistance that National 
Plastic offers you. 
Write For Your Free Copy J. H. LANE & CO., - 


Please address your request on your company letterhead 








\ 250 W. S7th St New York, N. Y 
NATIONAL PLASTIC/ PRODUCTS 7 ‘ 
i ae = 


ODENTON, MARYLAND 
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When you think of Plastics, think 
of vossibilities—and ask 





MARK V 


SURFACE LOOKOUT 
ALIDADE 


Here again PLASTICS broke a bottleneck 
in the production of this device. Nine 
moulded plastic parts including bevel 
gears with the utilization of some metal 
parts such as the center shaft and per- 
forated dial, etc., comprise the complete 
assembly. Close tolerances in moulding 
almost entirely eliminate machining. Sev- 
eral types of plastic are used — each best 
fitted to the purpose. 





Severe impact tests proved the soundness 
of the design. Plastic construction greatly 
increased production and also at the same 
time cut manufacturing costs almost 
NORTHERN. in half. 





O 


Approximate diameter of Main Housing - 9” 
Total weight of moulded parts - 6 Ibs. 








Company 


EXPERIENCE 











MODELS 


FOR THE 







































PLASTIC INDUSTRY 


When a plastic manufacturer thinks 
of models—when he wants to make a 
pre-production, pre-dimensional part 
for study, inspection or selling—he 
usually thinks of Stricker-Brunhuber. 


This name has become synonymous 
with sound achievement in the plastic 
model making. 


We also furnish Injection and Com- 
pression Molds as war conditions 


permit. 


STRICKER - BRUNHUBER Co. 
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UNPOLYMERIZED 


(STABILIZED) yous” 


CH, O 


CHO—C 
\CH, 


Purity 99.5% Boiling Range 71.8° to 73 €. 


Vinyl Acetate can be 
polymerized to form 
resins with exceptional 
bonding qualities for 
wood, glass, metal and 


fibre. 












Containers: 
410 Ib. drums; 62,500 Ib. tank cars 
For further information write to: 


NIACET 


CHEMICALS CORPORATION 


4740 PINE AVE NIAGARA FALI N. Y 



























PREGN Al ED P AP : oe 
We supply Molders and By * 
Laminators with Impregnated 
Paper Stocks. We also supply 
cured Impregnated Sheets to 
Fabricators. 







Our paper mill and our 
special laboratory are at your 
service in analyzing any plas- 
tics-paper problem. 


Send for prices, samples. 








® TARENTUM PAPER MILLS 
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JOMAC 


Heat-Resisting Gloves 


Protective gloves specially de- 


signed for workers in PLASTICS 







The remarkable Jomac Fabric is 
helping to lick the many hot and 











heavy jobs in America's busy 
plastics plants. “Cushion” loops 
protect the hands and allow 
constant handling of materials 
too warm to touch. Durable, 
extra-long wearing . .. and they 
can be laundered repeatedly, 
kept clean . . . a safeguard 
against skin infections. 


TEST THEM! 


Try JOMAC GLOVES 
on your stiffest jobs. 
Test them for heat- 
resistance, for wear, 
for weashability, for 
economy, for in- 
creased production. 
Write for full details. 






























C. WALKER JONES CO. 


sbert Street, East Germantown, Philadelphia 38, Pa 





TARENTUM. PENNA | INDUSTRIAL 
©): ®) 2214: y Vien, WORK GLOVES 
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LARGE SCALE 


Ulaplating 
~\ Z, of Small 


” 
wih Plastics i 
TO END ALL CORROSION PROBLEMS 


— aS 
| Saran is a tough thermoplastic originally made to replace 

such strategic war materials as aluminum, stainless steel. 
nickel, copper. brass, tin and rubber. Now found adaptable to 

a wide range of uses in product designing, food processing 
and wherever non-corrosive materials are necessary. Its in- 
sulating qualities, flexibility and ease of handling make it 
extremely valuable in installations dealing with oils, gases. 
air, water and corrosive chemicals. It is available in tube. 

| pipe, sheet. rod and molded fittings. 
Technical Bulletin P-8 will be 
sent on request. Address Dept. SA 


Pat. No. 2160931 
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HODGMAN RUBBER CO. ° 
FRAMINGHAM, MASS. |e & 7 
NEW YORK 261 Fifth Avenue 
-HICAGO 412 South Wells S?* 
SAN FRANCISCO 121 Second S* 
: ™ 
As soon as materials 
i hecome available, mem- 
bers of the Metaplast 
; Guild will Metaplate 
plastic buttons, knohs, 
ear-rings, bottle tops,cos- 
metic containers, in fact 
all kinds of small plastic 
4 parts and objects . . . by 
. the thousands... and at : 
. extremely low cost. = 
; wh Since, 141 the p Write for the name 
d \ a 4 Guild Member. | 
y + oti nd tell us 
Melafrle Fen lai. irae 
e ( A ( (tl) | age ao ama confidence. Write to— 
COMPANY = NEW PRODUCTS DIVISION 
a DESIGNERS FOR 
7 INDUSTRY, INC. 


2915 DETROIT AVENUE + Dept. P-6 + CLEVELAND 13, OHIO 
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At PYRO we have the facilities and the 
ideas . . . an ideal combination for manufacturers who use 
custom molded parts and products of plastics . . . or who 
are thinking of incorporating them in their postwar designs. 





THE PYRO PLASTICS COMPANY 


WESTFIELD © NEW JERSEY 


———=7 














We Don't Pretend te Know Jt AU 
hut 
For 25 Years We've Been Producing 


MOLDED PLASTICS 


That ought to make us reasonably well acquainted with the subject, 
and it should suggest to you that we can be of real assistance to you 
in helping to solve that molding problem. We know {1} The kinds 
of molding materials, {2} the characteristics of each, and {3} the way 
they should be handled to get the best results. We can help you from 
design to finished piece. 





At the present time we are working 100% on war orders, but we'll 
be glad to discuss future plans. 


KUHN & JACOB MOLDING & TOOL CO. 
1200 SOUTHARD STREET, TRENTON 8&8, N. J. Phuc Molding y 


TELEPHONE TRENTON 5391 


TRADE MARK 











55 WEST 42nd STREET, NEW YORK 18, N.Y 
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MODERN LABORATORY MILLS 
DESIGNED FOR MODERN PLASTICS 


These New Thropp Laboratory Mills are specially designed for use 
with new plastic materials requiring temperature milling. 

The mills are equipped with flood lubricated fully bronze lined roll 
bearings with oil Klosure Seals on each end to prevent contamination 
of the stock. 

We manufacture a complete line of mills and calenders. Send 
for illustrated specification sheets and prices. 

















New Thropp Labora- 

tory Mills and icedees 

can now be equipped with G. E. 

THY-MO-TROL Drive, providing wide speed 

range and close speed regulation from A. C 
source of supply. 


WM. R. THROPP & SONS CO. 
Trenton, New Jersey 

















THE 


NEEDLE 


MODEL 
FOR 


PREFORMS 


GLYCE Kite 


QUICKLY AVAILABLE 
AT A STOCK POINT NEAR YOU! 














Manufacturers of thermoplastics find the CAMBRIDGE | 
Needle Pyrometer a most convenient instrument for the 
determination of internal temperatures of preforms. It 
provides the means for adjusting the time cycle of the | 
preheater and checking the uniformity of heating through- 
out a single preform. This instrument is accurate, quick- 
acting, rugged and 
easy to use. Com- 





Armour’s 332 stock points mean 










bination models BUY 
available for taking fo fast, dependable service for your 
surface tempera- WAR “z present and future glycerine needs. 
tures of rolls and BONDS]. 


molds end fer inser- CHEMICALLY PURE or U.S. P.... A high grade, water-white glycerine 
tion into preforms. be i ting the requirements of the United States Pharmacopoeia. Suitable for 

| use in foods, pharmaceuticals, cosmetics or for any purpose where the high- 
| est quality is demanded. It has a specific gravity of 1.249— 25°C./25°C. 


Cambridge Instrument Co., Inc. HIGH GRAVITY... A pale yellow glycerine for industrial purposes with a 
3732 Grand Central Terminal, New York, N.Y. | specific gravity of 1.262— 15.5°C./15.5°C. 


Cc A M B R | D G £ | DYNAMITE... A yellow glycerine made especially for the explosives trade. 
| Ichas a specific gravity of 1.262— 15.5°C./15.5°C. 
Mold ° Roll ° Needle | YELLOW DISTILLED ...A yellow glycerine for industrial purposes with 


rere en te & Pp y b Oo Mm E T FE ee c | a specific gravity of 1.259— 15.5°C./15.5°C. 


peratwres of mold cawsties, 








ARMOUR AND COMPANY 





: 
| 
; 
| 
: 
| 1355 WEST J3IST STREET ’ CHICAGO 9, ILLINOIS 
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BIGGEST SCRAP GRINDER 
* FOR LARGE PLANTS x* | 


+ 


iz 


No. 2 model Ball & Jewell scrap grinder handles 
up to 2500 Ibs. per hour, turning scrap into reusable 
molding powder. This super-heavy machine is used 

by materials manufacturers, custom grinders, large 
molders and extruders. 


Has: 11 solid tool-steel knives, extra heavy 
castings, sealed outboard SKF Roller Bearings, 
3 interchangeable screens (more available). 
elt or motor drive. 


Send for prices, FREE catalog of 13 
models. 


eeeeBALL&JEWELLeees 


20 Franklin Street Brooklyn, N. Y. 
Since 1895, Mauufacturers of Patent Rotary Cutters 
or get in touch with nearest representative. 
CHICAGO: Neff, Kohibusch & Bissell. DETROIT: J. C. Austerberry’s Sons. LOS 
ANGELES: Moore Machinery Co. LOS ANGELES & SAN FRANCISCO: Machinery 
Seles Co. MINNEAPOLIS, MINN.: Boyd & Walker, 506 Northwestern Bank Bidg 
NEW ENGLAND: Standard Tool Co., Leominster, Mass. NEW YORK: Alsing 
Engineering Co., 111 8th Ave. ST. LOUIS: Larrimore Sales Co. WICHITA, KANS. 
Fluid Air Decteten Co 
: LONDON, ENGLAND: Blackfrier’s Engineering Co., Ltd 
SYDNEY, AUSTRALIA, and NEW ZEALAND: Scott & Holladay, Pty. Ltd 
CANADIAN AGENT: Williams & Wilson Ltd., Toronto & Montreal, Canada 














INDIA NOW 
AND POSTWAR 


To those manufacturers contemplating extending their 
export market to rapidly expanding British India 
excellent opportunities are offered through the 
medium of The Industrial & Commercial Trust Limited 
—an experienced well-established Company, finan- 
cially sound with extensive ramifications throughout 
the country—to further that end. 


‘eee ee reer rerrrerrerrrrrrr 


This Company is prepared to consider the sole agency 
for India for machine tools, cutting tools, plywood end 
plastics of all kinds. Domestic radio, apparatus and 
accessories, automobiles and parts, and kindred lines. 











Bank and other references submitted. 





Communicate direct to: 
THE INDUSTRIAL AND COMMERCIAL 
TRUST LIMITED 


WAVELL HOUSE, 15 GRAHAM ROAD 
BALLARD ESTATE, FORT, BOMBAY 


| 
| 
| 
| 





The Mack Molding Company hes been 
designed to be a regular Paradise for the 


purchaser of custom molded parts. 


Our idea in going into business 25 years ago 
was to create an organization which would 
not only do your work for you, but also do 


your worrying for you. 


We are fussy people. And our customers 
have learned to depend on our fussiness. 
When they give us an order—end they 
frequently do—they know that we will do 
it the way they want it to be done. And 


that it will be done on time. 


Mack Molding Company, Wayne, NewJersey; 
Arlington, Vermont; Waterloo, P.Q., Canada. 


MOLDED 
EXCELLENCE 





























Hydraulic 
PRESSES 


for 
Compression 
Moulding 


You can call on Francis 
with the confidence that 64 
years of reliable manufac- 
turing affords. Francis 
presses are available in va- 
rious frame constructions, 
sizes, pressures, speeds and 














types of pumping units, with or a 
without electric or steam hot plates. purpose press is 
Just tell us of your needs. available in 12” x 


12”. 187" x 18, 24” 
x 24° and 30” x 30” 
sizes and in a wide 
choice of combina 
tions for different 
purposes 





Also 


Roller Coaters for applying liquids 
or semi-liquids on any sheet mate- 
rials, and special steam or electric 
heated mixing tanks or pots. Send 
particulars of your requirements. 







to your 
problems! 





Rushville, Indiana 


Wachinery Manufacturers Since 18 FO 
Jp NAMES - DESIGNS 







Win Disston’s great knowledge of fine electric fur- 
nace steels, you would naturally expect Disston to pro- 
duce superior plastic mold materials. And Disston does! 


Disston Plastiron and Plastalloy have a very low car- 







Write fo 


bon content. They are thoroughly clean and uniformly 
d ’ your stamping P 





sound. So they produce extra-smooth cavities... 
carburize evenly . . . and withstand extreme hobbing. 
For dificult shapes, you'll find Disston Plastiron 


ee 


and Plastalloy the sdea/ materials. 


Take your problems to our experts! 
OLD STAMPING 


MACHINE CO. 


CALIFORNIA ® 








230 MODERN PLASTICS 

















MS Sor—> 





printing on 
PLASTICS: 


That's our specialty. 


For the past several years Creative 
has devoted all of its attention to 
the development of printing meth- 
ods and printing materials especi- 
ally designed for plastic decoration. 


We are particularly proud of a re- 
cent achievement, the perfection 
of a permanent printing material 
for plastics, impervious to wear, 
washing or abrasion and to the ten- 
dency of some plastics to ‘throw 
off" printing inks or laquers. 


For the first time the packager and 
industrial designer alike are afford- 
ed the opportunity to design in 
multicolor with the assurance that 
the added colors will become an 
integral ‘part of the plastic surface 
as though inlaid or ‘molded in”. 


ae 8 8=6—.. a PR Be Bee ee 


E 
CREATIVE PRINTMAK 


OS eta g rte Gy 


G M 
ERS OUP 
14 WEST 17 STREET, NEW YORK 11, CHELSEA 3-6803 +425 
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That's OUR Business 


We don't ess to know a great deal about 


plastics. t we know we have ked up 
mostly withour many installations in plastics 
plants of this 





ATLAS Type E" 


High Pressure Reducing Valve 


But of course we feel that after 
nearly a half century of experience 
exclusively in the manufacture and 
engineering of regulating valves we 
do know our own business pretty well. 


This rernarkable valve shown at the 
left, for example, handles pressures 
as high as 6, lb. per sq. in.—water, 
oil, or air,—and without shock. It 
has solved many a problem in many 
a plastics plant, with ease—problems 
that had been considered ‘‘impossible 
of solution."’ 


How Does It Work? 





In operation this valve is much like other ATLAS valves. In construction, though, the 
body is of forged steel. Internal metal parts are entirely of stainless steel. A formed packing 
of special material superior ( leather is used which is immune to all fluids commonly used in 
hydraulic machinery. The pressure on the seat is balanced by a piston with che result that 
variations in high initial pressure have little effect on the reduced pressure. 

Ask for complete informarion 
For ether ATLAS plastics plame products see the partial list in our ad in the January issue of 


MODERN PLASTICS 


ATLAS VALVE COMPANY’ 





[REGULATING VALVES FoR EVERY 


277 South Street, Newark, N. J. 
Representatives in principal Cities 











efficient results .. . 
vered (self-reflecting) or clear glass types. 


Learn all of the advantages of the Infra- 
Red process for plastic dehydration. 
Write for your free copy of “Drying Problems Made Easy” today. 











DO YOU KNOW... 
All of the Advantages of Infra-Red Ray 
| Daying with NALCO DRITHERM 


Carton Gilament Lamps? 
Remove Moisture from Plastics Quickly 
and Cheaply with Nalco Infra-Red Lamps 


Use Nalco Dritherm Lamps for 


available in Inside-Sil- 














to show arrangement of 


Sides dropped 
for removing moisture from Infra-Red light bank end materials 
passing under light conveyor belt. 


Horth American Electric Lamp Co. 


| 1012 Tyler Street 


St. Louis 6, Missouri 








We produce the following grades of Phenopreg 
Fiberglas materials. These pre-impregnated fiber- 
glas materials require only the application of heat 
and pressure for molding or laminating. The 
molded or laminated product has high strength, 
excellent heat and abrasion resistance. 


PHENOPREG FIBERGLAS GRADES 


Grade Description 

No. 154 Fiberglass ECC-112, 38”, treated with phenolic var- 
nish for low pressure lamination. Olive drab color. 
45-52% resin content. Weight per sq. ft. 15.5 grams. 


No. 170 Fiberglas ECC-162, 44”, treated with phenolic var- 
nish for low pressure lamination. Olive drab color. 
40-45 & resin content. Weight per sq. ft. 55.7 grams. 


No. 205 Fiberglas ECC-148, 38’, treated with phenolic var- 
nish for low pressure lamination. Natural color. 40- 
45% resin content. Weight per sq. ft. 60.5 grams. 


Other fiberglas grades can be treated on receipt of 
quantity or . 


hana « materials laminate under the applica- 
tion of heat and pressure. 


Phenrok is laminated Phenopreg. 


PHENOPREG Piberglas Grades 

















DETROIT WAX PAPER CO. 


PLASTICS DIVISION 


1721 Pleasant Avenue, River Rouge 18, Michigan 
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~ 
HPD Vinewood 1-8200 


AIRWAY AND AIRPORT RAL a TRIAL ELECTRONICS 


251 West 19th Street 











Thermatronic 


ee 
HIGH FREQUENCY 


GENERATORS 
& 


For processing plastics; lamination, 
dehydration, sterilization and mani- 
fold other applications. 


A product of RADIO RECEPTOR, whose 
twenty-two years of experience in radio 
and electronics stand as a guarantee of 
efficient design and excellence in manv- 
facture. 


Inquiries invited for special units with out- 
puts from 1 KW to 20 KW. Deliveries 
governed by priorities. 











RADIO RECEPTOR CO. INC. 


New Vork 11, N. ¥. 
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(ost Wan PLASTIC Dales 
0 cowl Cadeh abucbine ib nigunred 
To Ponames vod ott wor “aks. (bd 
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BOOKLET ON REQUES? 


COLEMAN & COMPANY 


FACTORS + ESTABLISHED 1912 


468 FOURTH AVENUE + NEW YORK CITY 









































ICTORY 
WILL BE OURS 
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BS BY PULLING TOGETHER! 

SS We are here to serve our 
> P E E Li S Country, and Customers 
LATHES ‘ Old and New, by Providing 





High Quality Molded Parts. 











are performing secondary-finishing operations on 

small metal and plastic parts — more quickly, more 

accurately, at lower cost! Ideal for polishing, 

de-burring, lapping, filing. Quality engineered. 

Built for precision performance in continuous, 
24-hour-per-day service ! 

ventional or special holding devices; exclusive, 

automatic brake, etc. State your problem. Write 

ORIGINATORS OF TODAY'S SPEED LATHES 

2OTT READING ROAD «--. CINCINNATI 2, OHIO 









\ A size and type for every purpose. With air- 
for Catalog No. 440. 
MACHINE 


cooled, dust-free single or two-speed motor; con- 
SCHAUER fnes 
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Our trademark stands for justice, 
and is backed by an engineering 
staff of more than thirty years ex- 
perience. 

This background is yours for the 
asking. Consult us with your 
problems, small or large, simple 
or complicated. 


Compression and Transfer 
Molding of Thermosetting 
Materials Is Our Specialty 


PLASTIMOLD, INC. 


ATTLEBORO, MASS. 















“All the problems of the world could be settled 
easily if men were only willing to think.” 
— Nicholas Murray Butler 


RECTO 
MOLDED PRODUCTS, INC. 


CINCINNATI, OHIO 
Melrose 6862 














DETROIT 
L. $. HOUSE 


3-167 Generel Motors Bldg., Madison 5781 













INJECTION AND 
COMPRESSION MOLDING 





| NEW LABORATORY-SIZE 
We have all had our share of pipe dreams POL At), A! A C HINE! 


concerning the plastic products of the future. 
Many of these will become realities when the 
war is won—many will need further develop- 
ment... however the greater use of molded 
plastics to replace metal hardware and nov- 
elties has become an established fact. 

Don’t wait until the war is won to consider 
the future of your products. We of Connecti- 
cut will be pleased to help you plan for to- 


morrow now by thinking with you . . . plan- 
ning with you for the perfection of your 
products. 


Due to war restrictions we are 
not as yet able to accept non- 
priority orders. However these 
are at present being filed as 
received to be completed as 
soon as possible. 

THE NEW “PELCO” EXTRUDING MACHINE offers 
quick, low-cost, accurate extrusion of all types of plastics, in 
tubular and solid shapes of any design up to '/2” in diameter 
or width. Ideal for small-lot production work as well as for 
all laboratory activities! Features variable speed drive and tem 
perature control, and is available with electrical or circulating 
oil heating systems, or fitted for steam heat. Temperatures 
up to 600° F. Operates on any suitable work table or bench 
using standard electrical connections. Write for details. today 


MIDWEST PRODUCTION MACHINE CO. 


653 N. Fourth St. Columbus 15, Ohio 





CONNECTICUT 





Custom 


CONNECTICUT © PLASTIC PRODUCTS CO. 
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50,000 pounds of reground Lucite and Plexiglas 
Sheet Scrap. 4” granulation, free from paper 
masking and impurities, available for delivery 
within a few weeks. Refer to Box 1056, Modern 
Plastics. 





Arthur Swanson & Associates 
PRODUCT DESIGN 


Executing designs for post-war manufac- 
turing. 


540 N. Michigan Ave., Chicago 11, Ul. 











PLASTIC SCRAP OR REJECTS in 
any form. Cellulose Acetate, Butyrate, Poly- 
styrene, Acrylic, Vinyl Resin, etc. Also wanted 
surplus lots of phenolic and urea molding ma- 
terials. .Custom grinding and magnetizing. 
Reply Box 318, Modern Plastics. 


WANTED: 


WANTED—SALES REPRESENTATIVES: To 
sell a new plastic board to molders, fabricators 
and all consuming industries. We operate our 
own paper mills. Do our own impregnating. 
Prefer an individual or organization with knowl- 
edge of the plastics industry and ability to find 
and develop potential users. Write, giving busi- 
ness references, names of accounts handled and 
territory covered. Reply Box 1025, Modern 
Plastics. 





A manufacturer now buying upwards of 
100,000,000 molded container closures is 
interested in associating himself with a 
molder capable of handling this volume 
and expanding his sales. Will consider 
investment in going shop or will finance 
individuals of proven merit in the mold- 








ing field. Reply Box No. 1057, Modern 
Plastics 
FOREMAN MACHINE SHOP—Over 


draft age or draftexempt. Preferably ex- 
perienced in Plastics—as well as metals. 
Completely responsible for design and 
execution, machinery, molds, dies, jigs 
and fixtures. Aggressive trouble shooter 
in novelty mass production; well disci- 
plined temperament absolutely essen- 


tial. Adequate compensation, splendid 
opportunity. Write Box 1009, Modern 
Plastics. 











WANTED: THERMOPLASTIC SCRAP or re- 
jects in any form, including Acetate, Butyrate, 
Styrene, Acrylic and Vinyl Resin materials. 
Submit samples and details ofquantities.grades 
and color for our quotations. Reply Box 508, 
Modern Plastics. 


Press with 


Box 512, 


FOR SALE: 1—500 ton Hydraulic 
downward moving ram and pushbacks. 
Modern Plastics. 





MIDWESTERN REPRESENTATION 


Young, aggressive midwestern firm 
headed by outstanding salesman of 
many years experience, wishes to ag- 


gressively represent reliable firms in 
this area. We cover wholesale or retail 
outlets and guarantee results Line up 
now for market control at lower sales 
costs. 


G. D. Nichols, President 
INDUSTRIAL PLASTICS 
CORPORATION 


161 W. Wisconsin Ave. DAly 5665 
Milwaukee 3, Wisconsin 











Gir 4 sified Adue rndcAem ents 


INJECTION MOLDING MACHINE WANTED, 


WANTED: Small or medium sized plastic 
molding plant with either hydraulic extrusion 
or injection equipment with or without tool 
- Advise full details. Reply Box 788, 
M rn Plastics. 


FOR SALE: Hydraulic Presses. 600 ton Watson 
Stillman 24” x 24", "= 36” 12° ram, 1—20" x 
80” 4-8" rams, 1—52”" x 26” 14" ram, 1-14" «x 14" 
8” ram, 6—12”" x 12" 744" rame, 1—20" x 20” 14” 
ram, 2—30" x 52” 1 with 15° ram 4 openings, l— 
with 6” ram 3 openings, 1 Mystic Toggle 15" x 17” 
I—14” x 20° Combination Hydraulic Toggle 
Pumps: I—Watson Stillman duplex high and 
low pressure 4 GPM 4000 Ibs. continuous bed- 

plate, Hele Shaw JLP 12 44 GPM 1200 Ibs., HPM 
triplex 1°44 GPM 2000 Ibs. on high 16 © PM 4000 
Ibs. on low V Belt drive, Rebertson Triplex 5 
GPM 5000 ibs. Union Steam Pump Viscolizer 3 
GPM 3000 ibs. Gould Triplex 35 GPM 1500 Ibe., 
1—Logemann Triplex 12.8 GPM 3000 Ibs. 2— 
Hauser 4 plunger 4.6 GPM 5000 ibs. on high 20 
GPM 500 Ibs. on low, Accumulator tank type 4" 
dia. ram 4' stroke, Watson Stillman hydro- 

neumatic 9 GPS 6000 Ibs. ure, Vuleanizer 
Gashaenend 60” x 32” hinged bolted door, Extrud- 
ers, Mixers, Mills, ete. Advise your Require- 
ments. HIGHEST PRICES PAID FOR YOUR 
USED EQUIPMENT. Universal Hydraulic Ma- 
chinery Company, 285 Hudson Street, New York 
13, New York. 


ATTENTION MANUFACTURERS. 

Sales promotion executive, Plastics Institute 
graduate, highly successful, nation wide con- 
tacts with chain store organizations, long estab- 
lished New York Office, will promote new prod- 
ucts or old on commission arrangement now, or 
when available. Shipping facilities and financ- 
ing at your option. Please write to Box 1058, 
Modern Plastics. 


Stainless Steel or 
Preform Machine 
Reply Box 825, 


IN THE MARKET FOR: 
Nickel Kettles, Vacuum Pan, 
and Mixer, Hydraulic Presses. 


Modern Plastics. 


FOR SALE—1 Worthington Hyd. Pump | x 6, 5 
GPM 6000 pressure M.D. 1 Hyd. Press 24° 
24”, 14" ram; 1 Battery of 2—15 x 36 compound- 
ng rolls with drive at 75 HP motor; | W. 5. 
5” x 18" Hyd. Press, 10" ram; 114" x 24° Press, 
9” ram; 4—24" x 55” steel cord Heating Platens; 
4—W. & P. Mixers; 4—Semi-Automatic 100-ton 
Hydr. Presses, platen area 20” x 36"; Allen 6° 
Tuber; Dry Powder Mixers; Pulverizers, Grind- 
ers, ete. Send for complete list. Reply Box 447, 
Modern Plastics. 





WANTED CHEMICAL AND PLASTIC 


ENGINEER WITH VARIED EXPERI- 
ENCE AND BACKGROUND IN VOLUME 
PRODUCTION OF PRECISION PARTS. 
HE SHOULD HAVE A BROAD BACK- 
GROUND OF ACCOMPLISHMENTS 
AND A THOROUGH UNDERSTANDING 
OF MATERIALS AND NEW DEVELOP- 
MENTS IN THE PLASTICS FIELD. 
HE MUST HAVE COMPLETE ABILITY 
TO ESTABLISH AND OPERATE A 
PLASTICS DEPARTMENT IN A LARGE 
CONCERN 


WELL-FINANCED OPER- 


ATING FOR MANY YEARS IN A DIF- 


FERENT BUT ALLIED INDUSTRY. 


REPLY CARE OF BOX 1062, MODERN 


PLASTICS, 














For turther information oddress Clossified 
Advertsing Dept. MODERN PLASTICS 
122 Eost 42nd St... New York 17, N. ¥. 





»od condition, from 2 to8en. Reply Box 1059, 


fodern Plastics. 


WANTED—PRODUCT ENGINEERS 
By an Eastern manufacturer of highly ongi- 
necred molded products—men capable of prod- 
uct and mold designing—including develop- 
ment engineering with customers. Permanent 
position. Give full details and salary require- 
ments. Reply Box 1061, Modern Plastics. 


FOR SALE: One Watson-Stillman 75-225 ton 
angle press, platen sizes 14 x 22 and 18 « 18; two 
Farrel-Birmingham compression presecs 36 «x 


36, 13” ram. Reply Box 1060, Modern Plastics. 
FOR SALE: Hydraulic Presses, Pumps, & Ac- 
cumulators; W.S. 24" x 36”, 6" ram; 22” «x 24", 
54%" Ram; 25" x 36", two 5” rame; 48" x 26", four 
314” Rams; 78" x 36”, two 744" rams; Farrel 
30” =x 23° Heated Platens, 8" ram; 00 Ton 


Hydraulic Extrusion Press; Royle 2 Extruder or 
Tuber; Hydraulic Pumps & Accumulators up to 
5000 pound pressures; ee & %" Preform Tablet 

Machines. Heavy Duty Double Arm Mixers up 
to 150 gals.; new Ball & Jewell Rotary Cutters; 
Grinders, Pulverizers, Gas Boilers, ete. Only 
pasties listing. Send us your inquiries. We 
»uy your surplus machinery. wosen Fe aoe 


Co., 426 Broome St., New York 15, 


WANTED: Copies of 1943 PLASTICS CATA- 
LOGUE, Creative Printmakers Group, 14 Weet 
7th Street, N. Y.C. Chelsea 53-6805. 


FOR SALE—IMPREGNATING EQUIPMENT— 
Combination dip tank and squeeze roll machine. 
Dip tank jacketed for heating or chilling of 
liquid. Rolle—6’ dia. x 50” long, rubber covered. 
Speed reducer attached. All ball bearings. 
Fine condition. Price $750.00. Box 1063, Mod- 
ern Plastics. 





PLASTICS SUPERVISOR 

We need a man in Los Angeles plant 
experienced in low-pressure laminates. 
Should be thoroughly familiar with 
shop practice and tooling: capable of 
supervising production. Good proposi- 
tion for right man. Will pay moving 
expenses. Write Box 128, Station K, 
Los Angeles 11, Calif. 








RESIN CHEMIST—A leading chemical 
manufacturer offers exceptional oppor- 
tunity im laboratory development and 
technical service work for a chemist 
with extensive background of experience 
in preduction and use of synthetic 
resins. Must be capable of planning 
and supervising mn Knowledge of 
vhenolic and alkyd resins essential. 
Excellent prospects for post-war period. 
Give full particulars, experience, educa- 
tion, salary expected, photo. Applicant 
employed will be required to have cer- 
tificate of availability or referral card 
fron, U. S. Employment Service. This 
is an essential industry. Reply Box 1064, 
Modern Plastics. 








TECHNICAL PLASTIC EXECUTIVE 
Thoroughly versed with the art of color- 
ing and economical compounding of 
plastics. Capable of directing research 
development, production and adminis- 
tration. Understands plant layout and 
proper equipment. 16 years industrial 
experience in plastics, synthetic rubber, 
protective coatings and adhesives. Secks 
a responsible position with an aggressive 
firm. Address Box 1065, Modern Plastics. 











EXECUTIVE SALESMAN—25 years experience 
selling to executives, now completing two years 
of practical experience in plastic manufacturing, 
will represent reliable firm. Widower, 53, free 
to travel anywhere. Excellent references as to 
character and sales ability. Box 1066, Medern 
Plastics. 


Lower Pressure 
Oilgear 


FOR SALE: Elmes High & 
Pump with motor Fimes Hand Pump. 
Pump. French High Pressure Pump. 
mann Hand Pumps. Hydraulic Presses, all 
Air Compressors a a eo Write or 


sizes. 
wire. C. S. Peck Co., 1681 . Ogden Ave., 
Chicago 12, Illinois. 
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WANTED—AN ENGINEERING 
ECUTIVE 


“e Me 


A strong, well established, and 
sive cust Ider, | ted int Mid- 
die West, requires the services of a 
d «i ©. Must know the 
molding of thermesetting and thermo- 
plastic materials, as well as mold fabri- 
eating methods and costs. This position 
calle for a high calibre man, and ys 
accordingly. , give full details in 
first letter. Address Box 1017, Modern 
Plastics. 








PLANT SUPERINTENDENT 


ing for above av 


astics. 





BAKELITE FABRICATING PLANT has open- 

erage man experienced in all 
phases of fabricating. Location Queens modern 
up-to-date plant. Reply Box 1070, Modern 





INDUSTRIAL DESIGNERS—A large 
manufacturer of automotive and com- 
mercial products wants several designers. 
Experience should cover rendering, mod- 
eling and engineering fundamentals. 





Excellent studio conditions. State 
salary and previous yoo im letter 





WANTED 
PRODUCT AND TOOL DESIGNER 


By old and well established Eastern 
Molder. Man with good background 
who can vigorously swing into a post- 
war program. Give full details, age, 
salary, experience. Reply Box 1067, 
Modern Plastics. 








WANTED 

DETROIT REPRESENTATIVE 
By molder with well established connec- 
tions. A man with sound knowledge of 
patie parte and tooling who has what 
t takes to produce business if a com- 
petitive territory. Our proposition is 
an exeellent opportunity for the right 
man. State salary requirements, draft 
status. ete. Reply Box 1068, Med +n 
Plastics. 





to Electric Aute-Lite Company. Toledo 
1, Ohio, attention Personnel Manager. 








PLASTIC MOLD MAKER 


Opportunity with old established firm. 
Experience with compression molds. 
Excellent starting salary. Apply in 
writing. 
Mr. Robert M. Joffe 
ALLMETAL SCREW PRODUCTS CO. 
53 Crosby Street, N. Y. 











rogressive manufacturing plant located 


and salary desired to start. Reply 








PLASTICS CHEMIST: Desires research devel- 

ment or technical service position. Graduate 
Chemist. Age 30. Married. Draft2B. Three 
years experience in molding, laminating and 
casting synthetic resins. Now employed as 
supervisor of group developing new resins for 
commercial applications. Postgraduate work 
in rubber and synthetic rubber technology. 
Prefers East or Midwest. Will consider postwar 

ition in Mexico or South America. Reply 

x 1069, Modern Plastics. . 


Modern Plastics. 


Plastic Sales Engineer desires position im Chi- 
cago or Midwest. Post war future. Experi- 
enced in production methods, product develop- 
Engineering. 
Schooled past year in Plastics, Plastics mold 
design in New York. Three years experience 
with large Chicago firm. Can furnish excellent 
Now in 
or interview 
September or October. Reply Box 1073, Modern 


ment. Groomed for Sales 


references. Age 25. Draft exempt. 
New York. Will be in Chicago f 


Plastics. 








example of Rogan's accuracy in branding. 
portant assignment was entrusted only tok 


premises. So, Rogan 


build all the necessary tools. Will prov 
All you need do is to send us 


specification today. 


ROGAN BROT 


2005 S$. MICHIGAN AVE. 





NOW YOU CAN DO YOUR OWN 
BRANDING on PLASTICS! 


WE ENGINEER THE JOB 
WE BUILD THE TOOLS 


* Rogan's exclusive plastic branding process has been em- 
ployed extensively to speed production of many important 
war plastics. The bakelite Azimuth Dial illustrated, is one 


ogan. 


However, wartime demands for this service in some ord- 
nance plants, have required the application on their own 
engineers have arra 
whereby anyone can do his own branding on plastics right in 
his own plant. Rogan will engineer Lm ny completely and 
structions that will permit anyone to do the job expertly. 

ites prints and other specific 
data, and we'll give you a quick cost and time estimate. 


Take advantage of this new Rogan service. ..send us your 


CHICAGO 16, ILLINOIS || 


| CARTER savinc TOOLS 





YOU HOW 


Speed Routers. 


In fact, this im- 


& method 





clear, simple in- 






18,000 R.P.M. 








DRAFTSMAN-ENGINEER—Duties to include 
designing of injection & compression molds for 


assachusetts. Permanent postwar position. 


Excellent future. Give yee tg 
ox LOTI, 


1 H.P. Universal Motor 


Large general merchandising firm is desirous 
of entering the business of manufacturing plas- 
ties. It seeks a competent and experienced 
technician who can open and run technical end 
of such factory. We are prepared to make an 
attractive proposition to such man. Write 
giving sufficient information to warrant an 
imterview. All replies treated in absolute con- 
fidence. Reply Box 1072, Modern Plastics. 


WANTED—Chemist having thorough know!l- 
edge thermoplastics or with personally devel- 
oped Vinylite formulae. Write fully. Box 
1074, Modern Plastics. 





Spence & Rigolo 
PRODUCT DESIGN & ENGINEERING 
MARKET RESEARCH 
677 Fifth Ave., New York 22, N. Y. 











TRENTON, New Jersey, Manufacturer wants 
experienced practical Plastics Engineer on part 
time or consulting basis to help solve injection 
molding problem. Reply Box 1076, Modern 
Plastics. 





MECHANICAL ENGINEER with con- 
siderable experience in mold and equip- 
ment design, tool room practice, plastics 
plant layeut, construction and main- 
tenance, desires position as chief engi- 


neer. Reply Box 1077, Medern Plastics 











WELL KNOWN toy manufacturer is interested 
in lining up for post war items in the toy field. 
Must be reliable and equipped for large volume 
production. Reply Box 1075, Modern Plastics. 


y | ny Machining Operations 
en PLASTICS can be done 


with 

LOW-COST 
CARTER 

- ROUTERS 


ANY of your machining oper- 

ations, ordinarily assigned to 
large machines, can be handled 
just as effectively, and more eco- 
nomically, with Carter High 
Such work as 
shaping, rabbeting, and trimming 
edges, and routing 
grooves and odd-shaped holes — 
in molded, laminated and ex- 
truded plastics and in cast resin- 
oids — is done efficiently with 
Carter Routers. They do accurate, 
clean work on individual parts 
and assemblies. Write for details 
of popular Carter Tools for plas- 
tics fabrication. R. L. Carter Divi- 
sion, The Stanley Works, New 
Britain, Connecticut. 


recesses, 
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Die design represents the basic framework of custom injection 


die making moulding — an art even finer than that of die making. 


A well conceived, properly designed mould may far outproduce 








vs a more complicated die. The piece price will be lower too. 
It is this faculty of die design which has drawn scores of manu- 


die design we facturers to the Trio and which should mark your first 


consideration of a plastic mouider. 








For Custom Injection 
Moulding ... try the Trio 
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~ SPRAY GUN SKIN PACKAGING 


—new, vital wartime shipping protection 


Fighter ‘planes go abroad as freight, pack: 
aged to arrive in fighting trim. Wooden cases 
were used at first, but they meant precious 
time lost in dismantling and reassembling. 
Then a coating was devised, to be sprayed 
on the planes. So protected, they travelled 
on deck, safe from the effects of sea water 
and weather. The coating, however, tended 
to harden and flake off. Eighty hours were 
needed to seal openings and apply it; 250 
hours to remove it, on delivery. 

The need pointed to a coating that would 
provide full protection to ‘planes in transit, 
yet could be stripped off readily upon arri- 
val. The answer was soon found in a special 
VINYLITE resin solution. 
tains a solvent harmless to the underlying 


I his solutio 1 COn- 


paint. It also contains a plasticizer which 
produces a flexible film that gives to a ship's 
movements. It 1s sprayed on in about an hour 
and forms a continuous, paper-thin film—a 
tailor-made package that covers sharp edges 


At jour 


eficiently, without cutting through. 


ney’s end, it is slit and stripped from the 
‘plane in a mere two hours! 

*"Round - the-world experien¢ e has shown 
that this plastic coating stands up under 
temperatures ranging from 30 degrees below 
zero to 180 degrees above. It has the required 
resistance to sunlight, sea water, and to the 
transmission of water vapor. All ‘planes, 
even though they mde on exposed decks, 
arrive in perfect condition, 

VINYLITE resin soluuons have met an ur- 
gent need of wartime shipping. But of equal 
interest are the potential future uses of this 
sprayed-on “packaging” material. Engineers 
are already considering its possibilities for 
many other applications. Write Department 


7 lor further informauon 


Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon ( rperation 
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OF THINGS TO COME 
In ° Plastics 


With postwar dreaming rampant in all newspapers and magazin 
throughout our country, the General Electric Company likes 

look ahead to the shape of things to come in a rather matter-a 
fact and business-like manner. We at General Electric feel t 

there will be no startling or breath-taking jump into the all gla 
all plastics or all light metals world of tomorrow. Just as America 
business in the past has been based on sound progression, so wi 
Americans, postwar, again progress in a sound and logic 
manner. 

While we feel that plastics is not the cure-all for the many man 
facturing problems that confront you, we know that, used wisel 
plastics will play a distinct part in tomorrow's world. Come 

G.E. for sound advice that will allow you to use best these versati 
materials. General Electric technicians—engineers, and stylists 


stand ready to help you solve your problem in plastics. Wri 
Section A-208, One Plastics Avenue, Pittsfield, Mass. 


Hear the General Electric radio programs: “The G-E All Girl Orchestra’’ Sunda 
10 P.M. EWT, NBC. “‘The World Today” news every weekday 6:45 P.M. EWT, C 


FIFTY YEARS IN THE PLASTICS INDUSTR 


GENERAL @@ ELECTRIC 


INSURE YOUR FUTURE BY BUYING WAR BONDS AND SAVING TH 





